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PREFACE. 



Agesilaus, king of Sparta, when asked what things boys 
should ieam, replied, ^ Those which they will praetUe when 
they become men.*^ As heal& requires the observance of 
the laws inherent to' the different organs of the human system, 
so not only boys, but girls, should acquire a knowledge of the 
laws of their oiganization. If sound morality depends upon 
the inculcation of correct principles in youth, equally so does 
a soimd physical S3rstem depend on a correct physical edu- 
cation during the same period of life. If the teacher and 
parents who are deficient in moral feelings and sentiments, 
are unfit to communicate to children and youth those high 
moral principles demanded by the nature of man, so are they 
equally incompetent directors of the ph3rsical traming of the 
youthful system, if ignorant of the oi^anic laws and the phys- 
iological conditions upon which health and disease depend. 

For these reasons, the study of the structure of the human 
system, and the laws of the different organs, are subjects of 
interest to all, — the young and the old, the learned and the 
unlearned, the rich and the poor. Every scholar, and particu- 
larly every young miss, afler acquiring a knowledge of the 
primary branches, — as spelling, reading, writing, and arith- 
xnete, — should learn the structure of the human system, and 
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the conditions upon which health and disease depend, as this 
knowledge will be required in practice in after life. 

" It is somewhat unaccountable," says Dr. Dick, " and not 
a little inconsistent, that while we direct the young to look 
abroad over the surfkce of the earth, and survey its moun- 
tains, rivers, seas, and continents, and guide their views to 
the regions of the firmament, where they may contemplate 
the moons of Jupiter, the rings of Saturn, and thousands of 
Luminaries placed at immeasurable distances, * * that we 
should never teach Uiem to look into themselves ; to consider 
tiieir own corp<M«al structures, the numerous parls of which 
they are composed, the admirable functions they perform, Hm 
wisdom and goodness displayed in their mechanism, and the 
lessons of prac^al inflection which may be derived from 
such contemplations." 

Again he says, " One great piactioal end which should 
always be kept in view in the «tudy of jdl^sMogy, is the 
invigoration axtd Improvement of the coi^real powers aad 
functions, the preservaticw of health, and die preventicm «f 
disease." 

The design of the following pages is, to diffuse in Ae 
community, es^peoially among the youth, a knowledge of 
Human Anatomy, Physiology, and Hygiene. To make 
the woik dear and pmctical, ithe following method has 
been adopted : *— 

1st The structure of the different organs of the ^irtent 
has been described ia a clear and concise mann^* Tie 
render this description more intelligible, <»ie hundred and 
fi% engravings have been introduced, to show the skiiatioa 
of the various organs. Hence the work may be regarded 
as an elementary treatise on anatomy. 



2d. The ftmodons, or uses of tbo se^erml paM hmre teen 
briefly aod plainly detailed; making a prunary Ueptise pn 
kttflMfi physiology. 

8d. To wMke a knowledge of ^ strueture and Amctfens 
of ihe dMIerem organs praeHcal^ the laws of te seren^ 
parts, emd the conditions on which heahli depends, hvre 
been ^leai^y and succinctly explained. Henoe k may be 
called a treatise on the principles of hygiene, or heal^ 

To render &is department more complete, there has been 
added the i^ipropriate treatment for bums, wounds, hemer* 
riiage £pocn dmded arteries, the management of pemoas 
asphyxialed from diowniag, carbonic acid, or Jtrangling^ 
Erections |br nucses, watchers, and the lemerai .of djeoape, 
tog^er witii an Appendix, conlaining antidotes for poisons, 
so that pensons may loiow what should he done, and what 
shatdd not he done^ until a surgeon or pliypioiaa eaa be 
oaiied. 

fji afMempting to eifeot thi^ in a brief eleipoenlfry tmatise 
designed for schools and families, it has not been deemed 
neceiMniy to use vnlgar {^umses for the pvrpose of being 
mklerstood. The i^pvopriate scientific termcbould be «{^>liad 
to eadi organ. No more effort is revised to leam the «eaB» 
ing of a proper y than an improper term. Pmr example : a 
child will prononnee the word as veadily, and obtaifi «a 
eoneol an idea, if you say lungSy as if you used the word 
Ughts. A little effort on the part of teachers ai^d pasepls, 
would ^mtnish the number of vulgar terms and phrases, and, 
consequently, improve the language of our country. To 
obviate all objections to the use of proper scientific terms, a 
GkiBary has been appended to the work. 
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Tile autluNr makes no pretensimis to new. discoveries in 
physiologaoal aeienoe. In preparing the anatomical depart* 
ment, the able treatises of Wilson, Cruveilhier, and others 
have been fseely consulted. In the physiological part, the 
i^lendid works <^ Carpenter, Dunglison, Liebig, and others 
have been perused. In the department of hygiene many 
valuaUe hints have been obtained from the meritorioos 
works of €k»nbe. Rivers, and ^th^s. 

We are tmder obligations to R. D. Mussey, M. D^ formerty 
Pr o fes sor of Anatomy and Surgery, Dartmouth Ck)llege, 
N. H., now Professor of Surgery in the Ohio Medical Col* 
lege ; to J. £. ATGirr, A. M., M. D., Prc^essor of Anatomy, 
Physiology, and Chemistry, St .Mary^s University, IlL ; to 
F. Mterrick, M. D., Professor of Anatomy, in Starling Medical 
College, O.; to Rev. £. Hitchcock, D. D., President of 
Amherst College, Mass., who examined the revised edition of 
this work, and whose valuable suggestions rendered important 
aid in jHreparing the manuscript for the present stereotype 
edition* 

We return oar acknowledgments for the aid afforded by the 
Principals of the several Academies and Normal Schoob, who 
formed classes in their iostituti<His, and examined the revised 
edition as their pupib progressed, thus giving the woric the 
best possiUe tost trial, namely, the recitation-room« 

To the examination of an intelligent public^ the work is 
respeotfiiUy submitted by 

GALYIK CUTTBB. 
BotTOjr, Jtmmty 1» 1840. 



TO TEAGHERS AND PARENTS. 



As the work is divided into chapters, the subjects of 
which are complete in themselves, the pupil may com- 
mence the study of the strutjture, use, and laws of the 
several parts of which the human system is composed, 
by selecting Such chapters as fancy or utility may dic- 
tate, without reference to their present arrangement, 
— as well commence with the chapter on the digestive 
organs as on the bones. 

The acquisition of a correct pronunciation of the 
technical words is of great importance, both in recita- 
tion and in conversation. In this work, the technical 
words interspersed with the text, have been divided 
into syllables, and the accented syllables ^designated. 
An ample Glossary of technical terms has also been 
appended to the work, to which reference should be 
made. 

It is recommended that the subject be examined in 
the form of topics. The questions in Italics are de- 
signed for this method of recitation. The teacher 
may call on a pupil of the class to describe the anat- 
omy of an organ from an anatomical outline plate ; 
afterwards call upon another to give the physiology 
of the part, while a third may state the hygiene, after 
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which, the questions at the bottom of the page may 
be asked promiscuously, and thus the detailed knowl- 
edge of the subject possessed by the pupils will be 
tested. 

At the close of the chapters upon the Hygiene of 
the several portions of the system, it is advised that 
the instructor give a lecture reviewing the anatomy, 
physiology, and hygiene, of the topic last considered. 
This may be followed by a general examination of 
the class upon the same subject. By this course a 
clear and definite knowledge of the mutual relation of 
the Anatomy, Physiology, and Hygiene, of different 
parts of the human body, will be presented. 

We also suggest the utility of the pupils' giving 
analogous illustrations, examples, and observations, 
where these are interspersed in the different chap- 
ters, not only to induce inventive thought, but to 
discipline the mind. 

To parents and others we beg leave to say, that 
about two thirds of the present work is devoted to a 
concise and practical description of the uses of the 
important organs of the human body, and to show 
how such mfomiation may be usefully applied, both 
in the preservation of health, and the improvement of 
physical education. To this have been added direc- 
tions for the treatment of those accidents which are 
daily occuiriii^ in the community, making it a treatise 
proper and profitable for the family librart, as well 
as the school-xoom. 
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AKATOMY, ETC. 



CHAPTER I. 

GENERAL REMARKS. 

1. Anatomy is the term applied to the description of the 
mechanism, or structure, of the parts of the system. It prop- 
erly signifies the art of dissecting, or artificially separating 
the different parts of the animal body. 

2. Physiology is the science of the properties and func- 
tions of anin>als and plants. Animal physiology is divided 
into Human and Comparative. 

3. Human Physiology treats of the laws by which the 
various functions in man are performed. 

4. Comparative Physiology treats of the functions of the 
inferior animals. 

5. Vegetable Physiology treats exclusively of plants. 

6. Hygiene is the art of preserving health, or that depart- 
ment of medicine which treats of the preservation of health. 

7. The kingdom of nature is divided into organic and in- 
organic bodies. Organic bodies possess organs, on whose 
action depend their growth and perfection. This division 
includes animals and plants. Inorganic bodies are devoid of 

1. What is anatomy ? 2. What is physiology ? How is animal phys- 
iology divided? 3. Of what does human physiology treat? 4. Com- 
parative physiology ? 5. Vegetable physiology ? 6. What it hygiene ? 
7* JMm orgamc bodies. Define inorganic bodies. 

3 
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organs, or- ihslrum^iAs bf life.' In this division are classed 
the eaxths,: i4e^»,' {loi*ot]|e/;'jriyi^rals. 

8. In general, organic ' matter ' differs so materially from 
inorganic, that the one can readily be distinguished from 
the other. In the organic world, the parts are mutually 
dependent on each otlierfor support Break the tiny stem of 
a rose, and it soon withers ; or girdle the bark of the forest 
tree, and it dies, because it cannot receive support from the 
ascending sap. So in man ; amputate an arm, and its vitality 
ceases, for the vessels communicating with it have been 
severed. But, in inorganized bodies, the results are different. 
Break off a piece of flint, and it is exempt from those in- 
ternal changes and effects which impair and finally destroy 
organic structure and arrangement. 

9. ^^ Organized bodies always present a combination of 
both solids and fluids ; — of solids, differing in character and 
properties, arranged into organs, and these endowed with 
functional powers, and so associated as to form of the whole 
a single system; — and of fluids, contained in these organs, 
and holding such relation to the solids that the existence, 
nature, and properties of both mutually and necessarily de- 
pend on each other. 

10. " Every inorganic body consists wholly either of the 
solid, liquid, or gaseous, form of matter ; and all its parts are 
alike in structure and properties, andSnay exist as well when 
separated into portions or broken into fragments, as when 
united in a single volume or mass. But whether solid, liquid 
or gaseous, whether composed of one or more of the chemical 
elements, the aggregations and arrangements of the atoms 
of matter, in every substance, take place according to fixed, 
constitutional laws, and in a regular and determinate manner ; 

8. Show the difference between organic and inorganic bodies. 9. What 
do organised bodies always present ? 10. In what forms do inoi^anio 
bodies exist ? What distinctive difiinrence between inorganic and organic 
bodies? 
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•o^hat the iiiti.nate.«tn]ctiire of each fonn of matter ia ahrajrt 
in accordance with its own nature .^^ 

11. Organized bodies increase in size by a process called 
nutrition, which consists in imbibing substances and eoiiYert. 
ing them to their own nature, by means of internal <»gaii8. 
They have, withm a certain range, their specific pioportions, 
shape, and size, by which they are not only distinguished 
from inorganic bodies, but specifically from each other. In* 
organic bodies, on the contrary, increase in size, or change 
in shape, by the simple accretion of matter to ^ir surfaces. 
Thus it will be seen that organized bodies augment in bulk 
from within, and inorganized bodies from without. 

12. Though animals and vegetables derive their origin from 
preexisting bodies of the same kind, and possess the faculties 
of nutrition and reproduction, yet the animal kingdom is as 
distinct from the vegetable as the latter is from the mineral 
kingdom. The fundamental endowments which distinguish 
animals firom vegetables are sensation and vohmtanf motion 
The latter are destitute of these qualities* Another character- 
istic of animals is the predominance of the fluid over the 
solid parts. This causes them to decompose sooner than 
vegetables. 

13. The difierences between the animal and vegetable 
kingdoms are, in general, sufiiciently obvious ; but, in some 
few instances, their distinguishing characteristics are not so 
evident In the lowest order of animals, as the sponge, 
coral, d^., we find them to be as firmly attached to the soil 
as most vegetables ; while, on the other hand, some vegetables 
are never attached to the soil, but fioat in the water, as many 
kinds of sea-weed. 

14. All organized bodies have a limited period of life, 

.— — ■^— — ■^^— i^— -^^—1^1— ^— ^-^— ^— i^— — <— — ^— ^— ^^^— ^-^— — ^^■— i»».^i— ^__^^^— — ^p— ^-— 

11. How do organized bodies increase in bulk ? Inorganic ? 12. What 
are the fundamental endowments wbicb distinguish animals from yegeta- 
bles ? What is another characteristio of animals ? 13. What is said of 
the differences between the animal and Tegetable kingdoms i 14. What 
is said of the life of organised bodies i 
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wificli yaries with every species. In some the i^eriod^ id 
limited to a single day, — in many plants, to a single sum- 
mer ; while some animals live more than a century, as the 
elephant ; and some trees^ as a species of oak, and the olive^ 
are supposed to live a thousand years. The duration of life 
is shortened by disease, and rarely occurs to Vegetables or 
animals in their native condition, while man is so subject to it 
tliat his average length of life is less than half its natural 
period. 

15. Disease, however, is under the control of fexed lawS| 
which we are capable of understanding and obeying. Nor 
do diseases come by chance ; they are penalties for violating 
physical laws. If we carelessly cut or bruise our llesh, pain 
and soreness follow, to* induce us to be more careful in th6 
future ; or, if we take improper food into the stomach, we 
are warned, perhaps immediately by a friendly pain, that we 
have violated an oi^nic law. 

16. Sometimes, however, the penalty does not directly fol- 
low the sin, and it requires great physiological knowledge to 
be able to trace the effect to its true cause. If we possess 
good constitutions, we are responsible for most of our sick- 
ness ; and bad constitutions, or hereditary diseases, are but 
the results of Ae same great law, — the iniquities of the 
parents being visited on the children. In this view of the 
subject, how important is the study of physiology and hygiene ! 
For how can we expect to obey laws which we do not under- 
stand? 

15. What is said of disease ? 16. Why is the study of physioloi^ and 
hygiene important i 
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CHAPTER 11. 

STRUCTURE OF MAN. 

17. In the structure of the human hody, there is a union 
of fluids and solids. These are essentially the same, for the 
one is readily changed into the other. There is no fluid that 
does not contain solid matter in solution, and no solid matter 
that is destitute of fluid. 

18. In different individuals, and at different periods of life, 
the proportion of fluids and solids varies. In youth, ^e fluids 
are more ahundant than in advanced life. For this reason, 
the limbs in childhood are soft and round, while in old age 
they assume a hard and wrinkled appearance. 

19. The fluids not only contain the materials from which 
every part of the body is formed, but they are the medium 
for conveying the waste, decayed particles of matter from the 
S3rstem. They have various names, according to their nature 
and function ; as, the blood, and the bUe. 

20. The solids are formed from the fluids, and consequent- 
ly they are reduced, by chemiccd analysis, to the same ultimate 
elements. The particles of matter in solids cure arranged 
either in fibre* (threads) or lamUn-m (plates.) These are so 
disposed as to form small spaces, called cells, 

21. The parts of the body are arranged into FiVa-menU^ 
Fi'hres^ TisfsueSy Or'gans^ Ajhpa-raftus-es^ and Sys'tems, 



17. What substances «nter into the structure of the human body ? Are 
they essentially the same ? 18. What is said of these substances at differ- 
ent periods of life ? 19. What offices do the fluids of the system perform ? 
ao. What is said of the solids ? How are the particles of matter ar- 
naged in solids ? 21. Qive an axrangement of the parts of the bodf 

2* 
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22. A FILAMENT is composed of minute particles of mat- 
ter, arranged in a row. 

23. A FIBRE is composed of several filaments united, each 
of which is enclosed iu a ^h^th. 

24. A TISSUE is the interlacement or union of fibres ; as, 
the cellular tissue. 

25. An ORGAN is composed of tissues so arranged as to 
form an instrument designed for action. The action of an 
organ is called itsfitnction^ or use. 

E^pample. The liver is an organ, and the secretion of the 
bile fiom the blood is one of its functions.* 

26. An APPARATXTS is an assemblage of organs designed 
to produce certain results. 

Eicample, The digestive apparatus consists of the teeth, 
stomach, liver, $cc., aU of which aid in the digestion of food. 

^. ?. 
1 





Fig. 9. L A fibro endosei In ito ihMtb. fiL A muotrnt mgr tllMr i^^IiWIlii 
S. A llkrt gveatly magniftad. 

27. The term system is applied to an assenoUage of 
oi^ns arranged according to some plan, or fnethed^ «« 1km 
nervous system, tfie respiratory system. 



* '' « 



M Where eiamplfts and obaervAtiQ^s are given or ei^rimenta 

suggested, let the pupil mention other analogous ones. 

' ' ' '■■ .11.1 iii^ii .1 ] i . ii 

22. Define a filament. 23. Define a fibre. 24. DeAne a tissue. 25. De- 
fine an organ. What is the action of an organ ei^ed ? QiTt examples. 
Attm^ion other example, 26. "What Is an spparahn i Qhn an eaampto. 
27. How is the tenn system applied t 
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, A KBHKOAm is the otnpleat form of organiKed urimal 
It IB flejdble.BDd ibrmed of fibre* interwoven like 
net-work ; aa, the mticouH membrane. 

US- However ranoui all oi^ana may appear in then- stmc- 
mre ami compooitioB, it ia now Mipposad that they can b« 
reduced to five aimple membaanea, namely, the CWIk-Ist, 
Jbs'ot-Iar, Ner'Timt, Membra-noUt, and O^te-otu. 

30. Tbe QKLUTI.AX MmuKAirK extends Aroughout all parts 
of tbe body. It is compoaed of amall fibrea, trf* every variety 
of shape and aize, running in eveiy poaaible diiectiMi, form- 
ing B net-like arrangement. In some siluatione, tbeao.£bres 
are narrow, looM, and oompamttvely distanL In others, they 
BK broad mm! eloie, ao aa to fcnia partial cells, which con- 
miuucote with each otber. Tbeae oetia are prevented from 
adbeiing bf a, fluid aacreled from the Uood. 
Rg. 8. 



riltbUf dIKsiuM. 

OiservaiMMW. IgL Whra this fluid beeomaa too great in 
quantity, in consequeuGe of disease, the petia^ kbors under 
general dropsy. The B,welllBg 4^ the feat when etsading, attd 
their return to a proper sht^ diuing the ni^it* so oAen 
noticed in feeble persona, furnish a striking proof both of the 

n. Whrt U * mesAnma ? 29. What a siid nmpeeting the •tnirtnre 
ud unapo^tlmi of Ik* tmIoui organs ? Nsme the priin«i7 memhruie*. 
IO.Howi«tlnB»ltal« metnbTBiie ftmnedf How »ro the oelU prerented 
tak adluring) Qh» ota««tioa l«t, rd«tlT» W aw •^I'dn i«iMitamii« 
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existence and peculiarity of Uiis membrane, which allows the 
fluid to flow from cell to cell, until it settles in the loweir 
extremities. 

2d. The free communication between the cells is still 
more remarkable in regard to air. Sometimes, when an 
accidental opening has been made from the air-cells of the 
lungs into the contiguous cellular tissue, the air in respiration 
has penetrated every part until the whole body is so inflated 
as to occasion suflbcation. Butchers often avail themselves 
of the knowledge of this &ct, and inflate their meat to give it 
a &t appearance. 

31. *^ Although this tissue entera into the composition of all 
organs, it never loses its own structure, nor participates in the 
functions of the organ of which it forms a part Though 
present in the nerves, it does not share in their sensibility ; 
and though it accompanies every muscle and every muscular 
fibre, it does not partake of the irritability which belongs to 
these organs." 

32. The varieties of membrane, formed from the cellular, 
are, the Ad'i-pose^ Sdrous^ Mu'cous^ Dermfoid^ Fi^hnms^ 
CoT'tulag^in'OUSj and the Os'se-ous. 

33. The ADIPOSE sfEMSRANE, or tissue, is so arranged as to 
form distinct bags, or cells. These contahi « substance called 
f(U, This tissue is principally found beneath the skin, abdc»ni- 
nal muscles, and around the heart and kidneys ; while none 
is found in the brain, eye, ear, nose, and-^several other organs. 

Observation. In those individuals who are corpulent, there 
is, in many instances, a great deposit of this substance. This 
tissue accumulates more readily than others when a person 
becomes gross, and is earliest removed when tiie system 
emadates, in acute or chronic diseases. Some of the masses, 



GKye otaernttion 2d. 81. What is Mid of the identitj of this mcmbnne ? 
83. Name the Taiieties of membrane formed flrom tha eeUular. 88. De- 
scribe the adqK>8e membrane. Where does this tissue prinoipaUy exist ? 
Give observation in regard to the adipose tissue. 
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called peli-tongs, become, in some instances, enlarged. Theae 
enlargements are called adipose, or fatty tumor*. 

34, The SEROUS me«bhamk lines all the closed, or BM-like 
cavities of t}ie body ; as, the chest, joints, and abdomen. It 
not only lines these caTitiea, but is reflected, and inrens the 
o^ans contained in them. The liver and the lungs are thus 
invested. This membrane is of a whitish color, and amoath 
on its free surfaces. These surfaces are kept moist, and pre- 
vented from adhering by a se/rous fluid, which is separated 
from the blood. The use of this membrane is to separate 
organs, and also to facilitate the movement of one part upon 
another, by means id its moist, polished sur&ces. 

rie.i. 



la b*^ KiatalnlDi (111. 

35. The H1JC0IT3 uehbeane dtflers from the serous by its 
lining all the caviUes which communicate with the air. The 
nostrils, the mouth, and the stomach afford examples. The 
external surface of this membrane, or that which is exposed 
to the air, is soil, and bears some resemblance to the downy 

3i. ■Where U the seronB membrane found 1 Whit two offleM does It per- 
ftnni Give itntouclmi. -Wliat i« the use of this memtmine ? SB. How 
doei the mnuoa* SiSet from the seroni meinhtinB 1 Wh»t ii th* kpt^'tr- 
■no* of the extenul (ui&ee of thii membiMM F 
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find of a peach. It is ooveied by a yiscid fiuUI called vmlciu\ 
this is secreted by small glands, which are situated in the 
mdtBtaiioe of the membrane. The use of this membrane is 
Id protect the inner sur&ces oi the oavities which it lines. 

Obtervatum, A remarkable sympathy exists, between the 
femote parts of the mucous membrane. Thus the coudition 
of the stomach may be ascertained by an examinatioQ of tbo 
tongue, 

36. The DERMOID membrane covers the outside of the 
body. It is called the cu'tU^ (ddn.) This membrane is cod* 
tinuous with the mucous at the various orifices of the body, 
and in these situations, from the similarity of their structure, 
it is difficult to distinguish between them. 

Observations, 1st. In consequence of the continuity and 
similarity <^ structure, there is dose S3rmpathy between the 
mucous and dermoid membranesv If the functions of the 
skin are disturbed, as by a clull, it wOl frequently cause a 
catarrh, (cold,) or diarrhoea. Again, in consequence of this 
intimate sympathy, tiiese eompiaints ean be relieved by excit- 
ing a free action in the vessels of the ^tin. 

2d. It is no imcommon occurrence that ^seseed or irri- 
tated conditions of the mucous membiane of the stomach or 
intestines produce diseases cff irritstions of the skin, as is 
seen in the rashes attendant on dyspepsia, and eating certain 
species of fish. These eruptions of the skin can be relieved 
by removing the diseased condition of the stomach. 

37. The FIBROUS tissue consists of longitudinal, peurallel 
fibres, which are closely united. These fibres, in some situ- 
ations, form a thin, dense, strong membrane, like that which 



What is the use of this membrane ? Why does the tongue indicate the 
state of the stomach ? 36. Describe the dermoid membrane. What is said 
of the syn^Mthj between the functions of the skin and mucous membrane ? 
Gl^e another instance of the sympathy between these membranes. 37. Of 
what does the fibnms tissue consist ? How do these appear in some situ- 
atioBs? 



lines tke aatemal sur£tce of the skull, or invests the extecnft! 
surface of ^ hones. In other instanoes, they form strong, 
iiielastic. hands, called Ug'a^mmti^ ;which hmd one bone to an- 
other. This tissue also forms ten' dons ^ (white cords,) by which 
the muscles are attached to the bones. 

Observation. la the diseaEse called rheumatism, the fibrous 
tissue is the part principally affected ; hence the joints, where 
this membrane is most abundant, suffer most from this affec- 
tion. 

38. The CARTILAGIN017S TISSUE is firm, smooth, and high- 
ly elastic. Except bone, it is the hardest part of the animal 
frame. It tips^ the ends of the bones that concur in forming 
a joint Its use is to facilitate the motion of the joints by its 
smooth surface, while its elastic character diminishes the shock 
that would otherwise be experienced if this membrane were 
io^astiG. 

Kg. 6. 

I 




Jhg, & A Bection of tlie femur, (thigh-bone.) 1, 1, The extreniities, ifaoii^g a 
(hln plate of eompMCt textnrci, wbieh coTen smaM celUr, th«C diminish In rise, but 
faiereaee in number, as they spproneh ttt atrtkulatien. t, S, Th^ walls of tilt ilMll, 
whidi are Teit flnn and-itolM. 3, The cai^ity thac oontaim the simtow. 

39. The OSSEOUS tissue, in composition and arrangement 
of matter, varies at different periods of life, and in different 
bones. In some instances, the bony matter is disposed in 
plates, while in other instances, tlie arrangement is cylindrical. 
Sometimes, the bony matter is dense and compact ; again, it is 

How in others? What tissue is generally affected in rheumatism? 
38. Describe the cartilaginous tissue. What is its use ? 39. What is said 
of the ogseous tissue ? How is the bony matter arranged in different parts 
of the animal frame ? 
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Spongy, or porous. Jn the centre of the long bones, a space 
is left which is filled with a fatty substance, called mar'row. 

Observation, Various opinions exist among physiologists in 
regard to the use of marrow. Some suppose it serves as a 
reservoir of nourishment, while others, that it keeps the bones 
from becoming dry and brittle. The latter opinion, however, 
has been called in question, as the bones of ^e aged man 
contain more marrow than those of the child, and they are 
likewise more brittle. 

40. The MUSCULAR membrane is composed of many fila- 
ments, that unite to form fibres, each of which is enclosed in 
a delicate layer of cellular membrane. Bundles of these fibres 
constitute a muscle. 

Observation. A piece of boiled beef will clearly illustrate 
the arrangement of muscular fibre. 

41. The NERVOUS tissue consists of soft, pulpy matter, 
enclosed in a sheath, called neu-ri-lem'a. This tissue consists 
of two substances. The one, of a pulpy character and gray 
color, is called dn-e-ri'titms^ (ash-color^d.) The other, of a 
fibrous character and white, is named med'tU-la-ry^ (marrow* 
like.) In every part of the nervous system both substances 
are united. 

Wliat is said of ike use of marrow ? 40. Of what is the muscular tissue 
composed ? How may the arrangement of muscular fitre be illustrated ? 
41. Of what does the nerroos tissue consist ? Describe the two substanoee 
that enter into the composition of the nenrous tissue. 
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CHAPTER III. 

CHEMISTHY OF THS HUMAK BODY. 

42. The term t^ltimatb slbmsnts 9 med in ifietking of 
the chemical composkioB of the honMUi body. 

43. The ultimate elements are divided mto metMie and 
non-metallic substances. The metallic sub^ances are Po» 
tatfsi'vm^ So'dUvm^ Cal'ci-vm^ Mag-nefMi-wn^ A-hifmin^m^ 
FroHj Manfga-nese^ and Cop^per, The non-metallic sub- 
stances are Oafy-gen^ Hy'dro'gen^ Cathon^ Ni'tro»gen^ Si-K* 

* cUum^ Pho8'phor-u8^ Sud'phur^ Chlo'rine^ and a few otters. 
>. 44. Potash (potassium united widi oxygen) is found in 
^be hldod^ bile, perspiration, milk, dec. 

45. Soda (sodium combined with oxygen) exisli in the 
muscles, and in the same fluids in which potash is found. 

46. LiMS (calcium combined with oxygen) forms ^e prin- 
cipal ingredient of the bones. The lime in them is combined 
widi phosphoric and carbonic acid. 

47. Magnesia (magnesium combined with oxygen) exists 
in the bones, brain, aad in some of the animal fluids ; as milk. 

48. SiLBx (silicium combined widi oxygen) is contained in 
the hair and in some of the secretions. 

49. Iron forms the colorings principle of the red gldbules 
of the blood, and is found in every part of the system. 

Observation. As metallic or minend substances enter into 
the ultimate elements of the body, the assertion that all mii^ 
^FBds are poisonous, however small the quantity 9 is untrue. 

42. What teim is used in speaking of the chemical composition of the 
hrnnan body ? 43. How are they divided ? Name the metallic substances. 
Name the non-metallic substances. 44. What is said of i>ota8h ? 45. Of 
ioda? 46. Of lime ? 47. Of ma^^pesia ? 48. Of sUex ? 49. What forms 
tlMcgtocingpcinoipleofthfiUood? Wh«t is aud ^ loiaecal «ubstwoes ? 
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50. Oxygen is contained in all the fluids and solids of the 
body. It is derived partly from the inspired air, and partly 
from the food and drink. This element is expelled from the 
system in the secretions and excretbns. 

51. Hydrogen is found in all the fluids, and in some of the 
solids. It is most abundant in the impure, daric-colored blood 
of the system. The bile, fat, and oil contain this element 
Hydrogen is derired from the food and drink, and is expelled 
from the system in the same manner as oxygen. 

Observation, This gas sometimes accumulates in the slom- 
ach, and causes pain. When combined with sulphur, it pro- 
duces fetid eructations. 

52. Carbon is an element in the oil, fat, albumen, fibrin, 
gelatin, bile, and mucus. This elemem likewise exiets in the 
venous blood hi the form of carbonic add gas. Carbon is 
obtained from the food, and discharged from the system by 
the secretions and respiration. 

53. Nitrogen, or azote, is contained in all aninml matter, 
but is most abundant in fibrin. 

Observation. The peculiar smell of animal matter when 
burning is owing to nitrogen. This element combined with 
hydrogen forms am'tno'ni'a, (hartshorn,) when animal mattei 
is in a state of putrefaction. 

54. Phosphorits is contained in almost every part of the 
body, but more particulariy in the bones. In general,^ it is 
found combined with oxy^n, forming phosphoric acid. 

Observation. There are well-attested cases of the spon- 
taneous combustion of human bodies, particularly amoag 
inebriates. It is assumed by some that tiiis is owing to the 
accumulation of phosphorus in the system. 

55. SuLPHTTR exists in the bones, muscles, hair, and nails. 
It is expelled from the S3rstem by the skin and mtestines. 

60. "What is said of oxygen ? 61. Of hydrogen ? Give observation. 
62. VTYtrnt is said of carbon ? 63. Of nitrogen ? How is ammonia formed ? 

64. ^What is said of phoi^ionis? Give observation. 66. Wbat is said of 
ffdlphnr? 
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56. Chlorine is found in the blood, gastric juice, milk, 
perspiration, and saliva. 

57. The term proximate elements is used in speaking of 
Oie organic composition of the human body.. The proximate 
elements are mostiy formed from a combination of oxygen, 
hydrogen, carbon, and azote. The most important com- 
pounds are Ahhu'men^ Fi'hrin^ GeVa-tiny Mu'cuSrOnd Os^ma' 
zome, 

58. Albumen is found in the body, both in a fluid and solid 
form. It is an element of the skin, glands, hair, and nails, 
and forms the principal ingredient of the brain. Albumen is 
vnthout color, taste, or smell, and it coagulates by heat, acids, 
and alcohoL 

Ohservaiion, The white of an egg is composed of albu- 
men, which can be coagulated or hardened by alcohol. As 
albumen enters so largely into the composition of the brain, is 
not the impaired intellect and moral degradation of the inebri- 
ate attiibutable to the eflect of alcohol in hardening the albu- 
men of this organ } 

59. Fibrin exists abundantly in tlie blood, chyle, and 
lymph. It constitutes the basis of the muscles. Fibrin is 
of a whitish color, inodorous, and insoluble in cold water. It 
differs from albumen by possessing the property pf coagu- 
lating at all temperatures. 

Observation. Fibrin may be obtained by washing the thick 
part of blood with cold water ; by this process, the red glob- 
ules, or coloring matter, are separated from this element. 

60. Gelatin is found in nearly all the solids, but it is not 
known to exist in any of the fluids. It forms the basis of the 
cellular tissue, and exists largely in the skin, bones, ligaments, 
and cartilages. 

66. Of chlorine ? 67. What term is used in speaking of the organic 
composition of the human boiy ? From what are the proximate elements 
mostly formed ? Name the most important compounds. 68. What is said 
of albumen. Give observation relative to this element. 69. Of fibrin ? 
How does albumen differ from fibrin ? How can fibrin be Obtained » 
60 What is said of gelatin ? 
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Observation, Gelatin is known from other organic principles 
by its dissolving in warm water, and forming ** jelly." When 
dry, it forms the hard, brittle substance, called ghie Isin- 
glass, which is used in the various mechanical arts, is obtained 
from the sounds of the sturgeon. 

61. Mucus is a viscid fluid secreted by the mucous mem- 
brane, which it serves to moisten and defend, h h found in 
the cuticle, nails, and hair. When dry, it is insoluble in 
water. 

62. OsMAZOME is a substance of an aromatic flavor. It is 
of a yellowish-brown color, and is soluble both in water 
and alcohol, but does not form a jelly by concentration* 
It is found in all the fluids, and in some of the solids ; as 
the brain. 

.Observation. The characteristic odor and taste of soup are 
owing to osmazome. 

63. There are several acids found in the human sjrstem ; 
as the A'Ce'tic^ Ben-zo'tc^ Ox*al'ie^ Uric^ and some other sub- 
stances, but not of sufficient importance to require a particu- 
lar description. 

How is it known from other CHrganie principles ? 01. What is said of 
mucus ? 62 Of osmazome ? To what are the taste aad odoi of eoup 
owing ? 63 What acids are found in the system ? 
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CHAPTER IF* 

THB B^ONBS. 

^. Thb boa^ «re firm and hard, and of a dull 
color. In «dl the higher orders of animals, among which is 
man, they are in the nuterior c^ the body, while in lobstetf , 
cmbs^ ^c, they ftre oq the outside, forming a case which 
pcotects the mo^ deii^te parts from mjuiy. 

65. In the mecJianism of man, the var^ty of movementi 
be is ca^Ued to perform requires a correspondent variety of 
com|)ione»t p^grts, and the diierent bones of the system ane 
so adfl^irably adapted to each other, that they admit of nu- 
merous and varied motioni. 

66. When the bones composing the skeleton afe united bj 
naturaJ ligcMfoents^ they form whait is called a noHtrol skeleton ; 
whf^ unii^ by wi«es, whft^ is termed an artificial skeleton. 

67. The elevati^nsi or protuberances, of the bones am 
called proc'e$'se$n and »mt generaUy^ the points of attach* 
ment for the muscles and Ugaments. 

ANATOMY OF THS B0NE3. 

' 68. The BONES are composed of both animal and earthy 
matter. The earthy portion of the bones gives them solidity 
and strength, while the animal part endows them with vitality. 

64. What is said of the bones ? 65. Is there an adaptation of the bones 
of the system to the offices they are required to perform ? 66. What is a 
natural skeleton? What an artificial? 67. What part <»f the bones arc 
called processes ? 68 — ^73 Give the ttmtcture qfOie banes. 68. Of what arc 
the bones composed ? What are the diffierent uses of the component pwrts 
of the bones f 

8» 
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Experiments, 1st To show the earthy without the anknal 
matter, bii|p% bone in a clear fire for about fifleen minutes, 
and it becomes white and brittle, because the gelatin, or ani- 
mal matter of the boue, has been destro^/ed. 

2d. To show the animal without the earthy matter of the 
bones, immerse a slender bone for a few days in a weak acid, 
(one part muriatic acid and six parts water,) and it can then 
be bent in any direction. In this experiment, the acid has 
removed the earthy matter, (carbonate and phosphate of lime,) 
yet the form of the bone is unchanged. 

69. The bones are formed from the blood, and are sub- 
jected to several changes before they are perfected. At their 
early formative stage, they are cartilaginous. The vessels of 
the cartilage, at tliis period, convey only the lymph^ or white 
porticm of the blood ; subsequently, they convey red blood. 

* At this time, true ossification (the deposition of phosphate and 
carbonate of lime) commences at certain points, which are 
called the points of ossification. 

70. Most of the bones are formed of several pieces, or 
centres of ossification. This is seen in the long bones which 
have their extremities separated from the body by a thin 
partitioil of cartilage. It is some time before these separate 
pieces are united to form one bone. 

71. When the process of ossification is completed", there 
is still a constant change 'in the bones. They increase in 
bulk, and become less vascular, until middle age. In ad- 
vanced life, the elevations upon their surface and near the 
extremities become more prominent, particularly in individ- 
uals accustomed to labor. As a person advances in years, 
the vitality diminishes, and in extreme old age, the earthy 

How can the earthy matter of the bones be shown ? The animal ? 

69. What is the appearance of the bones in their early formative stage ? 

•When does true ossification commence ? 70. How are most cf the bones 

formed? 71 What is said of the Tarious changes of the bones after 

ossification ? 
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substance predominates ; consequently) the bcoes are ex- 
tremely brittle. 

72. The fibrous membnuoe that tnveala the bones is called 
per-i-o^te-um ; that which coven the cartilages is called 
per^v-ehon'dri'vm. When this membrane invests the skull, 
it is called per-i-cra'ni-tim. 



73. The FEBiosTEUU is a firm membrane immediately in- 
vesting the bones, except where they are tipped with cartilage, 
and the crowns of the teeth, which are protected by enamel. 
This membrane has minute netvea, and when healthy, pos- 

72. What IB the membrane called that investB the bonei ? That corei* 
theBirtUigef That iiiT««» the »kuU> Eiplaln fig. 6. 73- I>eieran tha 
peiiiMtmiii. 
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but little sensibifity. It is the nutrient membrane of 
the bone, endowing its exterior with vitality; it also gives 
insertion to the tendons and connecting ligaments of the 
joints. 

74. There are two hundred and eight* bones in the human 
body, beside the teeth. These, for convenience, are divided 
into four parts : 1st. The bones of the Head. 2d. The bones 
of the Trunk, 3d. The bones of the Upper Extremities. 
4th. The boi^s of the Lower Extremities. 

75. The bones of the head are divided into those of the 
Skull^ Ear^ and Face. 

76. The SKULL is composed of eight bones. They are 
formed of two plates, or tablets of bony matter, united by a 
porous portion of bone. The external tablet is fibrous and 
tough ; the internal plate is dense and hard, and is called 
the vit're-ousy or glassy table. These tough, hard plates 
are adapted to resist the penetration of sharp instruments, 
while the different degrees of density possessed by the two 
tablets, and the intervening spongy bone, serve to diminish 
the vibrations that would occur in falls or blows. 

77. The skull is convex externally, and at the base much 
thicker than at the top or sides. The most irtiportant part of 
the bmin is placed here, completely out of the way of injury 
unless of a very serious nature. The base of the cranium, 
or skull, has many projections, depressions, and apertures ; 
the latter affording passages for tlie nerves and blood- 
vessels. 

* Some anatomists reckon more than this number, others less, for 
the reason that, at different i>eriod8 of life, the number of pieces oi 
which one bone is fcnrmed, varies. Exar>y»le, The breast-bone, in 
infancy, has eiffht pieces ; in youth, three ; in old age, but one. 

74. How many bones in the human body ? How are they divided ? 
7fr^l. Give the anatomy of the bo^nes of the head. 75. How are the bones 
of the head divided ? 76. Describe the bones of the skuU. 77. What 
is the form of the skuU ? What does the base of the skull present ? 
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78. T%o bones of the cranium are united by ragged 
edges, called sut'ures. The edges of each bone interlock 
with each othec, producing a imion, styled, in carpentry, dove^ 
tailing. They interrupt, is a measure, the vibrations pro- 
duced by external blows, and also prevent fractures from 
extending as far as they otherwise would, in one continued 
bone. From infancy to the twelfth year, the sutures are 
imperfect ; but, from that time to thirty-five or forty, they are 
distinctly marked ; in old age, they are nearly obliterated. 

Fig. 7. 




Pig. 7. 1,1^ The coroiu0 suture at the front and upper psurt of the skull, or crs> 
nhini. 9, The sagittal suture on the top of the skull. 3, 3, The lawbdoklal suture 
at the back part of the cranium. 

79. We find as great a diversity in the form and texture 
of the ^ull-bone, as in the expression of the face. The head 
of the New Hollander is small ; that of the African is com- 
pressed ; while the Caucasian is distinguished for the beautiful 
oval •form of the head. The Greek skulls, in texture, aro 
close and fine, while the Swiss are softer and more open. 

78. How are the bones of the skull united ? What are the uses of the 
•atures ? Mpotion the appearance of the sutures at different ages. What 
does fig. 7 i«preftent ? 79. What it said respecting the fonn and textur« 
of the akull in different nations ? 
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80. In each zak are four very imall bones. They aid io 
hearing. 

SI. In the PACE are fourteen bones, ume pf which servo 
for the attachment of powerful muscles, which are more or 
less called into action in masticating food ; others tetiuii is 
place the sofl parts of the face. 

Kg. 8 



Fig. 8. I.TliB ftonti], or b 
tempoml bane, 4, Tbo zjEor 
(cbfeh) bane. B, The luperlor nmiHIaiT baDS, (Dppsr jiw.) 7, Tbt Tomer, Oat 
HpnraleB iba eavitJM of Uie ng«. B, Tbc Infcrinr muiUai; boas, (Law« Jiw.) 
S, Tlie cavity fin Ills eye. 

82. The TRUNK has fifty-four hones — twenty-four RiJs ; 
twen^-four bones in the Spi'nal Col'umn, (back-bone ;) four 
in the PeVvis; the Ster'num, (breast-bone ;) and the Ot hy- 
oid'eSy (the bone at the base of the tongue.) They are so 
arranged as to form, with the soft parts attached to them-, two 
cavities, called the Tho'rax (cheat) and Ab-do'men. 

80. How jnany bones in the ear* 81. How m»ny bones in tha f«c« f 
What ii their use } Explain fig. 8. 82—94. Giin tht anatomy of the boHf 
ilf th» Inm/i. S2. How many bones in Che trunk } Nunc tbem. What 
do they form by tboir arrangement ? 
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63. The THORAX ia fonned by the steniam, in froiit ; ihs 
ribs, at the sidea ; aod the twelve doreal bones of the spinid 
colunm, poaterioily. The natural form of the chest it a cone, 
with its apex above ; but fashioe, in many instances, has near- 
ly inverted this order. This cavity contains the lungs, beait, 
sod targe blood-vessels. 

Tig. 9. 



Fl(. 9. 1, TlieflnlbMwof ttMdarnaoi, (bmit-tnne.) 9. TlwHcond boDsoTlh* 

Ibe ipinaJ column.) 5, Thn 1u[ daiul vettebnt. 6, The flnt [111. 7, lU hud, 
8, lu neck. >, I» nilwrel«. 10, Tbe HvenUi, or txal Irun rib. II, Ttis cirtllag^ 
orUiE third lib. 12, Tbs nmUaiHbm. 

84. The STERNDM is composed of eight pieces in the child. 
These unite and form but three parts in the adult. In youth, 
the two upper portions are converted into bone, while tho 
lower portion remains cartilaginous and flexible until extreme 
old age, when it is often converted into bone. 

85. The KiBs are connected with the spinal column, and in- * 
crease in length as far as the seventh. From this they suoces- 

83. Deacribo the thorax. Eiplain fig. 0. M. Describe th» ■taniut. 
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wvely become shorter. The direction of the ribs from above, 
downward, is oblique, and their curve diminishes from the first 
to the twelfth. The external surface of each rib is convex ; the 
internal, concave. The mferior, or lower ribs, are, however, 
very flat. 

86. The seven upper ribs are united to the sternum, 
through the medium of cartilages, and are called the true ribs. 
The cartilages of the next three are united with each other, 
and are not attached to the sternum; these are called ^o^se 
ribs. The lowest two are caWed floating ribs^ as they are not 
connected either with the sternum or the other ribs. 

87. The SPINAL column is composed of twenty-four pieces 
of bone. Each piece is called a vert'e-hra. On examining 
one of the bones, we find seven projections, called processes ; 
four of these, that are employed in binding the bones together, 
are called articulcUing processes ; two of the remainii^ are 
called the transverse ; and the other, the spinous. The last 
three give attachment to the muscles of the back. 

88. The large part of the vertebra, called the body, is 
round and spongy in its texture, like the extremity of the 
round bones. The processes are of a more dense character. 
The projections are so arranged that a tube, or canal, is formed 
immediately behind the bodies of the vertebrse, in which is 
placed the me^dvl'la spi-na'lis^ (spinal cord,) sometimes 
called the pith of the back-bone. 

89. Between these joints, or vertebrae, is a peculiar and 
highly elastic 'substance, which much facilitates the bending 
movements of the back. This compressible cushion of car- 
tilage also serves the important purpose of diffusing anl 
diminishing the shock in walking, running, or leaping, and 
tends to protect the delicate texture of the brain. 

86. How are the ribs united to the sternum ? 87. Describe the spinal 
column. 88. Give the structure of -the vertebra. Where is the spinal 
cord placed^ ^9. Wha^ is placed between each vertebra? What is 
iti use? 



90. Another provision for the protection of the brain, 
which bears convincing proof of the wisdom and beneficence 
of tlie Creator, is the ante ro- posterior, or forward and bacli- 
ward curve of the sninal column. Were it a straight column, 
standing perpendicularly, the slightest jar, in walking, would 
cause it to recoil with a sudden jerk ; because, the weighi 
bearing equally, (he spine would neither yield to the one side 
nor the other. But, shaped aa it is, we find it yielding in lb« 
direction of the curves, and thus the force of the shock is 
diffused. . 

Fig. 10. Kg. 11. 



Fig. Id. A Teitckn of Uw aeck. 1, TIm bodr af (ba Tenrbim. 9, Tka iptMl 

7. Tbeiifbrkrmnituluini pnceM. a, Tbe aupiniDr anicutMini procvb 

Vig. II. I, The cu<Ui|lniiiu saManee tliiit eannecls ifae bsdloi of Uk Trrubis. 
a. Tbe bii^y of ibc Tsnebre. 3, Ths iplnoui piucm. *, t, Tbe InniverH pn- 
eeiiB^ S, a, Tbs anicutnling pnxtstca. 8, B, A^mtiun of Ibe kuB)' brldgn tiill 

Ohaervaiiott. A good idea of the structure of the vertebrse 
may be obtained by examining the spinal column of a 
domestic animal, as the dog, cat, or pig. 

91. The PELVIS is composed of four bones; the two in- 
nom-i-na'ta. (nameless bones,) the ta'erum, and the eoCeyx. 

92. The iNNOHiNATiiM, in the child, consists of iliree pieces. 

90. WTiat is said of the curves of the spiiinl eolumri ? What is 
represented byfiR. 10? By !!(?. 11 ) How can the strutture of the vertebra 
be seen i 91. Of how many bones is the polvis composed f 92. Whs- '• 
■ud of the iunoioinBtuin in tha child I 
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These, in the adult, become united, and constitute but one 
bone. In the sides of these bones is a deep socket, or 
depression, like % cup, called the ae-e-tah'U'lum, in which the 
round head of the thigh-bone Is placed. 

93. The SACKUU, so called because the ancients ofiered It 
in BBciifices, is a wedge-shaped bone, that is placed between 
ibe iDDonainata, and to which it is bound by ligaments. Upon 
its upper surface it connects with the lower vertebra. At its 
infeiior, or lower angle, it is united to the coccyx. It is 
concave upon its anterior, and convex upon its posterior 
surface 

Kg. 12. 



Bcnim. 3, TIk eoeeyi 
mlnila. d.Theareli of 



94. The COCCYX, in infants, consists of several pieces, 
which, in youth, become united and form one bone. This is 
the terminal extremity of the spinal column. 
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lodged in the glenoid cavity, where it ia suirouuded by i 
membranous bag, called th^' captviar ligametU. 




9, Thelnrgs, [oiind head Ihu lipluad tr 



ly of ihe humprui li plnceit. 5, Upper enreinit)' of ihe ulni, cnlied ihe 
m pntceni, which riirm^ Ihe pirint nf Ihv elbow, e. Space belween tbe imdius 
I. ailed bji Ihe inlervenlng lipunent 7, Siflrild pmresBof Ibe uIds S, Bur- 



100. The ULNA articulates with the humerus at the elbow, 
and forms a perfect hinge-joint. This bone is situated on tbe 
inner aide of the fore-arm. 

Whatis Tepreaentadbjflg 13! 6^%. U? lOO. rescribe the oliuu 
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101. The RADI1TS articulates with the bona of the carpuBi 
and forms the wrist-joiaL This hooe is siti aied od the out- 
«de of the forR-arm, (the side on which the thumb is placed.) 
The ulna Dnd radius, at their extremities, articulate with e&ch 
other, by which union the hand is made to rotate, permitting 
its complicated and varied morements. 

liKi. The cAHPFS is composed of eight bmtes, iHfiged in 
two rows, and so firmly bound together, aa to permil oaly • 
smalt amount of m 



Fig. IS. . Kf. IS. 



Wg. 15. B, The aina. a. The ndlBI. «, Tlw loiiboid him*. I^ Tha HnlMui 
boiK^ cTbeuiiKifiTinbiHie. F, The ptaiDinii bone TImm rmir rvm llw BrM iw of 
annJ buiiK. T, T, Tbe tnqRtiun ud miimild ioatm. M, The « mnuiD. u, Tb* 
■Ktrotni boDB. Tbeu (iiur form the ancaail idw oTDitpal bone*.' 1, 1, I, 1, 1, Tta* 

DieEiiAiinnl boneiof Ibe Ihitmb nndnngere- 

11. IS, Bflneiorilielhuinb. 

103. The METACARPUS is composed of five bonen, upon four 
of which the first rango of llie finger-bones is pliiceci ; and 
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upon the other, the first bone of the thumb. The five meta- 
carpal bones articulate with the second range of carpal bones. 

104. The PHALANGES of the fingers have three ranges 
of bones, while the thumb has but two. 

Observation. The wonderful adaptation of the hand to all 
the mechanical offices of life, is one cause of man's superior- 
ity over the rest of creation. This arises from the size and 
strength of the thumbs, and the different lengths of the fiogers. 

105. The LOWER exthemities contain sixty bones — the 
Fe'mur^ (thigh-bone ;) the Pa-teVla^ (knee-pan ;) the Tifi-a^ 
(shin-bone ;) the Fib'u^la^ (small bone of the leg;) the Tar^siis, 
(instep ;) the Met-a-tar'suSy (middle of the foot ;) and the PAa- 
lan'gesy (toes.) 

106. The FEMUR is the longest bone in the system. It 
supports the weight of the head, trunk, and upper extremities. 
The large, round head of this bone is placed in the acetabu- 
lum. This articulation is a perfect specimen of the ball and 
socket joint 

107. The PATELLA is a small bone connected with the tibia 
by a strong ligament. The tendon of the ex'tens'or muscles 
of the leg is attached to its upper edge. This bone is placed 
on the anterior part of the lower extremity of the femur, and 
acts like a pulley, in the extension of the limb. 

108. The TIBIA is the largest bone of the leg. It is of a 
triangular shape, and enlarged at each extremity. 

109. The. FIBULA is a smaller bone than the tibia, but of sim- 
ilar shape. It is firmly bound to the tibia, at each extremity. 

110. The TARSUS is formed of seven irregular bones, which 
are so firmly bound together as to permit but littie movement. 



104. Ho^ many ranges of bones have the phalanges ? 105 — 112. Give 
the anatomy of the bones of the lower extremities. 105. How many bones 
in the lower extremities ? Name them. 106. Describe the femui. 
107. Describe the patella. What is its function ? 108. What is the 
httgest bone of the leg called ? What is its form ? 109. What is said 
of the fibula? 110. Describe the taisus. 
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fig. 17. 



I, Tba ibiin oT iha ramur, (IM^-bon>.} >, A jnjMtloB, oiled tiM 
minor, to whlcb m .maeligd •M» nnsf mDKl«. 4, The Iiwbuiii 
Bwl«r. to wfalcb tite ]iir|>s mnicl^ oT lbs hip an MacheA. 3, Tba bad ol lbs ft- 
mw. 9, The silmiDl pio]KihHi of Iks (uniir, ailed Uh sitamal eondyls. 6, Ttas 
Inurail projsclioi], called llM iDtsnnil condf lb 7, Tbt miftcs of Uh Iswir snnm- 
llf or tba femar, Ihal ullcuUlea wtlh Iba Ubla, ud npoD wtalcb tba [lUalla illdaa. 

Pi{. IB. 1, Tbeljbiii. G, TbeBbols. S, Tbs ipaea batwaen Uu two, AIM wttb 
Iha inter-dBseoui Itgnmanl. 6, Tba JunUlon of Iba tlbln ud flbula at Ihalr apva 
ailTeiailr. S, Tbs siiemal nwllHitar pnxen, called the eilcmal inkla. 3, Tbi 
hilemsl mallaolJr pioHsa. enllad tbe tntetnal anlile. 4, The tarl^et of Ibe loirst 



Eiplam Hg. 17. ExpUln Bg. 18. 
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in. The METATARSAL bones aie five in number. They 
articulate at one extremity with one range of tarsal bones ; at 
the other enremity, with the first range of the toe-bones. 



Fig. IK A KpnHBUttoi of ibe nppar nrfiiM ct Um boiM* oT the Ak*. 1, Tba 
nrliee at Oir nOniulus, when It udIU* wMk Uie tibli. 9, Tbn Indy oT tba utng- 

bunm. S. Thuculxdd. S, S, fl, The MHAUmJ boMI. 10, Tlic HiM bDIM of llw gnu 
hw. 11, Tlia Hcood boiw. IB, 13, 11. Tim* nnin (^ boan, funiliii lbs Buall 
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>*«f behind, >i 


iidtlie»<iUoraHb»l»(V«it. 1, Tbekmerputaruw 


,S,Bon«.of.l 


j.I»«.. S, Tta neuunil bono. 7, a, Th> bma of 
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Ohtervittion, The tarsal and metatarsal bones are united 
BO as to give the fiwt an arched form, convex above, and con- 
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oBTfl below. This structure conduces to the elastieity of the 
«tep, and the weight of the body is tiaosmitted to the ground 
bj the spring of the arch, in a manner which prevents injury 
to the numerous organs. 

1 13. The PHALANGES (fig. 19) are compowd of fourtoen 
bonea ; each of the small toea has three ranges of bonea, 
while the great toe has but two. 

113. The JOINTS form an interesting part of the body. Id 
their construction, every thii^ shows the regard thu baa bneN 
paid to the security and the facility of motion of the parts thus 
connected together. They are composed of the extremities 
of two or more bones, Car'ti-iage*t (griBtlea,) Syn-o'vi-oi 
membiute, and lAg^a-vuMtM, 

Fig. 2t. fig. 22. 



n(. 31. Thn nluln podlloii of lbs bona, eutUsfsiv uid qnorlal DiBbfUn. 
1, I, The anremiliH of two baara Ihu omcur u rorm ■ joinL 9, 9, Ttie nrtt- 
li«Ei Uul CDVur Ibe (ad Bt Ok tnno. 3, 3, 3, 3, Tbe (jnoriiU DHSibiwH wbkh 
EOTcn tbs cutilMi of Iwtti bono. Mud ii Ilin dwiblsil bick Cronoaa uiUu«<lwri 
t l> npreHDUd by Lbs doiud llii«. 

Flf. S9. A nrlial HUian of Iba knw-JalnL I, The ftiinr. a. The poUBa. 
b, The tiblL 9, 4, Tbs ligunenB oT the pUelle. fi. The «nlla(e of llie lUto. 
E^ Th« cuuli(a cf the tbuur. • • • •, The ifDeTtal menbnne. 

114. Cartii^sb is a smooth, solid, elastic substance, of a 
pearly whiteness, softer than bone. It forms upon the articu- 

112, DeectibffthephaUnget. 11^113. Oin Iht anatomy of On JtritOt. 
113. Wtkit !■ uid Df the joint.? Of whet are the joints oompoeed} 
mut is illiutnted b]t ^. 21 ( By flg. 22f 114. Deflne cutilaga. 
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lar surfaces of ihe bones a thin incrustation, not more than 
the sixteenth of an inch in thickness. Upcoi convex surfaces 
it is the thickest in the centre, and thin toward the circum- 
ference ; while upon concave surfaces, an opposite arrange- 
ment is presented. 

115. The STNOviAi. kehbiiane is a thin, membranous 
layer, which covers the cartilages, and is thence bent back, 
or reflected upon the inner surfacea of the ligaments «!hich 
•urround and enter into the composition of the joints. This 
membrane forms' a closed sac. 

Fig. 23. Fig. 24. 




liiunent of the pcliilla, lau 

Tbg ullsrior ud npater lliunenl IbU 

i(l)taUwKii[nlt(4.] 



116. Beside the synovial membrane, there g 
smaller sacs, called bttr'ta mu-co'iiB. These are often asso- 
ciated with the articulation. In structure, they are analogous 
to synovial membranes, and secrete a similar fluid. 
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117. The LIGAMENTS are composed of numerous stmigh? 
fibres, collected together, and arranged into short bands of 
yarious breadths, or so interwoven as to form a broad layer, 
which completely aurrouads the articular extremities of the 
bones, and constitutes a capsular ligament. These connect- 
ing bands are white, glistening, and inelastic. Most of the 
ligaments are found exterior to the synovial membrane. 

118. The bones, cartilages, ligaments, and synovial mem- 
brane are issensiUe when in health ; yet they are supplied 
with Clonic nerves, as well as with arteries, veins, and 
lymphaties. 

OhserviUion. The joints of the domestic animals are similar 
in their construction to those of man. To illustrate this part 
of the body, a fresh joint of the calf or sheep may be used. 
After divesting the joints of the skin, the satin-like bands, or 
ligaments, will be seen passing from one bone to the other, 
under which may be observed the membranous bag, called the 
capsular ligament. This is very smooth, as it is lined with 
the soft synovial membrane, bene^ith which will be seen the 
cartilage, that may be cut with a knife, and under this the 
rough extremity of the ends of the bones. 

117. Of wliai are ligaments composed? What is the appearance of 
these bands ? Where are they found ? 118. With what yessels are the 
cartilages and ligaments supplied ? How can tl^e structure of the joints 
be ezplainad? 
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CHAPTER VI. 

PHYSIOLOGY OP THE BONES. 

119. The bones are the framework of the system. By 
their solidity and form, they not only retain every part of the 
fabric in its proper shape, but afford a firm surface for the 
attachment of the muscles and ligaments. By means of the 
bones, the human frame presents to the eye a wondearful 
piece of mechanism, uniting the most finished symmetry of 
form with freedom of motion, and also giving security to 
many important organs. 

120. To give a clear id^a of the relative uses of the bones 
and muscles, we will quote the comparison of another, though, 
as in other comparisons, there are points of difference. The 
"bones are to the body what the masts and spars ate to the 
ship, — they give support and the power of resistance. The 
muscles are to the bones what the ropes are to the maSbs and 
spars. The bones are the levers of the system ; by the 
action of the muscles their relative positions are changed. As 
the masts and spars of a vessel must be sufficientfy firm to 
SMstaui the action of the ropes, so the bones must possess the 
same quality to sustain the action of the muscles in the 
human body.'* 

121. Some of the bones are designed exclusively for the 
protection of the organs which they enclose. Of this number 
are those that form the skull, the sockets of the eye, and the 
cavity of the nose. Others, in addition to the protection they 
give to importam organs, are useful in movements of certain 

119—128. Give the phyttiolory of the hones. 119. How may the bones be 
considered ? 120. To what may the bones be compared ? 121. Giye the 
different offices of the bones. 
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kinds* Of this class are the bones of tbe spinal column, and 
ribs. Others are subserrient to motion. Of this class are the 
upper and lower extremities. 

15S2. The bones are subject to growth and decay ; to re- 
moval of old, useless matter, and the deposit of new particles, 
as in other tissues. This has been tested by the following 
experiment. Some of the inferior animals were fed with food 
that c<mtained madder. In a fow da3rs, some of the ammali 
were killed, and their bones exhilnted an unusually reddifl4i 
appearance. The remainder of the animals were, for a few 
weeks, fed on food that contained no coloring principle. 
When they were killed, their bones exhibited the usual odor 
of such animals. The coloring matter, which had been de- 
posited, had been remored by &e acticm of the lymj^tics. 

123. The extremities of &e bones that omcur in forming 
a joint, correspond by having their respective configurations 
leciprocaL l^iey are, in general, the <me omvex, and ^ 
other concave. In texture th^ are ponnis, and consequent- 
ly more elastic than if more compact These are eoverM 

* with a cudbioa of cartilage. Tlie elastic character of these 
parts acts as so many springs, in diminishing the jar which 
unportaiitoigans of the system would otherwise receive. 

124. The synovial membrane secretes a viscous fluid, 
yAach is called syn^o'vi-a. This lubricating fluid of the joints 
enables the surfkcesof the Ixmes and tendons to move smooth- 
ty upon ea^ other, thus diminishing the friction ccmsequent 
on their action. 

Ohservaiions. 1st In this secretion is manifested the skill 
and omnipotence of the Great Architect ; for no machine of 
human invention supplies to itself, by its own operations, the 

aecessary lubricating fluid. But, in the animal frame, it Is 

' ^ ' - ■ ' ' ■ ■ " 

122. Wluit if said of the change in bones ? How was it prored th&t 
^cre was a constant change in the osseous fabric ? 123. What is said of 
^extremities of the bones that fonn a joint? 124. What is synoT^ ? Its 
iss? Whaftb said of this Inbtloatingilnid? 

5 



FHrslOLOGT, AND 

nipplied in proper quant ilies, and nppiied in the proper place, 
and at the proper lime. 

2d. In sonte cases of injury and disease, the synovial fluid 
is secreted it. Ini^e quantities, and distends the sac of ihe 
joipL Tins alTection m cilled dvojisy of llie joint, and occurd 
most frequently in that of tJie knee. 

125. The function of the ligaments ia to connect and bind 
together the bones of the sy&tem. By them the small bones 
of the vmat and foot, as well as the large bones, are as se- 
curely fastened as if retained by clasps of steel. Some of 
tbem are eiiualed wittiin the joints, lilte. u central coid, or 
pivot, (3, fig. 36.) Some surround it like a hood, and con- 
tain the lubricating synovial fluid, (8, 9, fig. 25,) and some in 
the form of bands at the side, (5, 6, fig. 23.) 

Rg. 2S. Fig. 2a. 



rt§.fa. 8, B, Ths IJfUMnu UiU dUod Aran thsbt^^bmie (S) Inihe rrniur, (S.) 
FI(.St. S,T]ignckMor Ihehlj>-Ju<nL 5, ThchCBdoTUie ramitr, nbieh li lodEcd 
ktlMMckU. 3, Tba Ilgtimani nUkiil lb* Hckit 

126. By the ligaments the lower jaw is bound to Ihe tempo- 
nl bones, and the head to the neck. They extend the whole 

'What it the Bfleot nhsa the itiiovuI fluid ia secreted in krge quuiti- 
>i—} 12*. W]i»ti»th«fiini!lionotth«ligMii*ntif I2S. Hentioik how th* 
*"••• of tlu fUtm «n oomwcted. 
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length of the spinal column, in powerful bands, on Hn outer 
surface, within the spinal canal, and from one spinous process 
to another. They bind the ribs to the vertebrae, to the trans- 
verse process behind, and to the sternum in front ; and this 
to the clavicle ; and this to the first rib and scapula ; and this 
last to the humerus. 

127. They also bind the two bones of the fore-arm at the 
elbow-joint ; and tlicse to the wrist ; and these to each other 
and to those of tlie hand ; and these last to each other and 
to those of the fingers and thumb. In the same manner, they 
bind the bones of the pelvis together ; and these to the femur ; 
and this to the two bones of the leg and patella ; and so on, to 
the ankle, foot, and toes, as in the upper extremities* 

Fig. 27. 
1 2 3 



Flfi S7. 1, A front ylew of the tateral ligamenta of the finger-Jolntt S, A riew 
ti tbe anterior ligaments (oj »,) of the finger-Jokits. 3, A side view of tlie lateral 
Bftmenta of tbe finger-joints. 

128. The different joints vary in range of movement, and 
in complexity of structure. Some pennit motions in all di- 
rections, as the shouWer ; some move in two directions, per- 
mitting only flexion and extension of the part, as the elbow ; 
while others have no movement, as the bones of the head in 
the adulu 



BxpUinfig.27. 128. D«Mrib« the varied of inoT«mentaittth«diffBWBl 
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CHAPTER VII. 

' HYOISKS OF THB BONB8. 

189. T%e l0iies mereiue in sixe and Hrmgtk Ay wte^ w i fl b 
lAtfy WP€ umakmed iy indetimi. Exereise favora the dapM^ 
tkm of both aiiiiBal «nd eardiy matter, by increiaaing Iha 
citculation and nutntioii in ^k texture. For thk reaBoo, tki 
boites of Uie laborer are dense and strong, whUe these who 
B^gleot exercise, or are unaccustomed to manual employmenti 
are (tefioieat in siz^, and haTo not a due proportion of earthy 
matter to give them the solidity and strength of the kboring 
man. 

Oh$€rvaiion. The tendons of the muscles are atteched 
itear the extremities of the b<Hies. Exercise oi ikiit nnselet 
iDcreaaes the iiction of the vessels of that part to wbieh die 
tendons are attached, and thus increases the nutritioR and mie 
of this portion of the bone. Hence the joints <^ an ioftdus- 
trious mechanic or farmer are larger than those of aa indi- 
vidual who has not pursued manual vocations. 

180* The gelatinous bonet of the ekild are not S9 wM 
mdapted fir Imbor mnd severe exercise as those of am odmtL 
1st. They are liable to become dist(»rted. 2d. TWy are coa^ 
solidated by the exposition of eartl^ material before they ate 
f^ly and prepurly developed. If a young animal, as thv 
cdt, be put to severe, o<N[itiniied h^r,^ deposition oiesaikf 



■n-fn~r~\ — •'!' 



Iil^*^14d. Gi0e Hi9 hygiene of the fionet. 129. What effect has exerdsA 
upon the bones ? What eflect has inaction ? "Why are the joints of the 
indnstrions farmer and mechanic larger than those of a person nna^ 
eitstomed to mainnal employment? 190. Giye the first reason why thii 
bones of the child are not adapted to severe exercise, ^e second 
resMn. 

6» 
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matter is hastened, and the bones are consolidated before 
tliey attain full growth. Such colts make small and inferior 
animals. Similar results follow, if a youth is compelled to 
toil unduly before maturity of grovrth is attained. On the 
other hand, moderate and regular labor favors a healthy 
development and consolidation of the bones. 

131. The kind and amount of labor should he adapted to the 
age^ Jteahh^ and development of the hones. Neither the flexi- 
bte bones of the child nor the brittle bones of the aged man 
are adapted, by their organization, to long-conttnued, and hard 
kd)or. Those of the one bend too easily, while those of the 
other fracture too readily. In middle age, the proportions of 
animal and earthy matter are, usually, such as to give the 
proper degree of flexibility, firmness, and strength for labor, 
with little liability to injury. 

132. The imperfectly developed hones of the young child 
wUl not hear long'Continued exertions or positions loilhoui 
injury^ Hence the requisitions of the rigid disciplmarian of 
sdiools, are unwise when he compels his pupils to remain in 
one position for a long time. He may have a ^' quiet school ; ^^ 
but, not unfrequently, by such discipline, the constitution is 
impaired, and permanent injury is done to the pupils. 

133. The lower extremities^ in early life^ contain hut a small 
firoportion of earthy matter ; they bend when the weight of 
the body is thrown upon them for a long time. Hence, the 
assiduous tempts to induce children to stand or walk, either 
naturally or artificially, when very young, are ill advised, 
and often productive of serious and permanent evil. The 
" bandy" or bow legs are thus produced. 

What effect lias moderate, regular labor upon the growing youth? 
131. What remark respecting the kind and amount of labor ? At what age 
are the bones best fitted for labor ? 132. What effect has long-continued 
exertions or positions on the bones of a child ? WTiat is said of the requi- 
sitions of some teachers, who have the famed •* quiet schools " ? 133. Why 
should not the child be induced to stand or walk, either naturally or artifi- 
ciftUy, at too early an age ? 
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13A. TK leHchet or cAcir* for cMIirMi m a «ckM>j-nNnM 
ihomidbeofguekaheight <a to permit the feet to rett on thejhor. 
If the beach is so high as not to pennit the feet to reat upon 
the floor, the weight of the limba below the knee may cituae 
die flexible bone of the thigh to become curved. The child 
ihua seatBfl, ts incliDed to leao f«ward, contncting an injuri- 
ous and ungracelul habit Anain, when tho feet are not sup- 

Ilg. 29. Kg. 30. 



Fig. 30. Tbe pgdlioii ■ OtM loliinllf uwnei whui tlis mm li as li)(b tlul lbs 
feflt an doi lapponed. 

ported, the child soon becomes exhausted, lestless, and unfit 
for study. In the construction of a school-room, the benches 
should be of difieient heights, ao as to be adapted to the dif- 
ferent pupils, and they should also have appropriate backs. 

134. "Wliat IS said of the benches or chain in a lehool-room? ■What ii 
' repr«wiited by fig. 28 ! ByBg.Xi Wh«t i> ths «ffo«t when «ib loww 
limbs aie not suppoitad i 
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185. CoiigirtfiM 9f the ehetl aJumld ht opotdid. Indhll- 
(ben, fttid alio in adulta, tho riba are vary Sezitilfl, ud a anNtO 
amount of picMurc wilt increase their ciirTBturejpaitienlaTly at 
the lower part of the chest, and' thus leaseo the slza of Gum 
cavity. The lower ribs are united to the bieaat-bone, by long, 
yielding cartilagea, and compresuon may not only eentnct 
the cheat, but an unseemly and painful lidgo may be pn^ 
duced, by the bending of the cartilages, on one oi both sides 
of the stenium. 

ng. SI. Hfr Sf. 



Fl(. 33. A dtat Ikibkcutily defcnnwl. 

1S6. Again, the cartilages on one side may be bent out* 
ward, while those on the opposite side are bent inward, thus 
fonning a depression parallel with the sternum. In some in- 
stances, the anterior extremity of the lower ribs on each side 
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ue brought nearly or quite logedier. Li ib/ne iwCnncws iSbm 
movable eKtremhieU of the ribs are drawn down toward tho 
bauneh^bonea, while the space between the ribs is lessened* 
All tlua BMQf be efieeted by tighter ^ snug ^' clothing. These- 
ioe& the apparel of a child should be looscy and supported 
over the shoulders, to avoid the before-mentioned evils. Tlie 
same may be said of the clothing for adults. 

137. The erect position mi sitting and standing shomld he 
assidvausly observed. The spinai column, in its natural po- 
sition, curves from front to ba<^, but not from side to nde. 
The admirable arrangement of the bones, ahemating with car- 
tilages, permits a great variety of moticms and positions ; and 
when the spine is inclined to either side, the elasticity of its 
cartilages tends to restore it to its natural position. For this 
reason we may incline the spinal column in any direction for 
a short time, without danger of permanent curvature, if, af- 
terward, the erect posidon is assumed.* 

138. But if a stooping position, or a lateral curved posture, 
IS continued for a long time, the spinal column does not easily 
recover its proper position^ for the compressed edges of the 
cartilages lose their power of reaction, and finally one side of 
the cartilage becomes thinned, while the other is thickened ; 
and these wedge-shi^ied cartilages produce a permanent cur- 
vature of the spinal column. In a similar way, the student, 
seamstress, artisan, and mechanic acquire a stooping position, 
and become round shouldered, by inclining forward to bring 
their books or work nearer the eyes. 

139. Pupils, while writing, drawmg, and senetimes while 



GbBipacre 1, 1, Fig. 28, with 2, 1», 2, Hg. 48. 
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136. May simply ** snug *' clothing compress the cartflages ? How shopld 
(he applet of a child be worn ? 137. In what direction does the spinal 
colnmn, in its natural position, curve? What restores it to its natural 
position when curred laterally ? 138. What is the effect if a lateral curred 
position of the spina; column is continued for a long time ? 139. When 
one shoulder is cleTatcd for a long time, what is the effect upon tt 
t^nal oohimn ? 



Am ETQIBNE. 

Studying, frequently incline the spinal column to one side, ia 
order to accommodate themselves to the desks at which they 
are scaled. Often, these are higher than the elbow as it hangs 
itom the shoulder while at rest. This attituda elevates ono 
' shoulder while it depresses the other ; coBaequentljT) Uke apper 

Fig. SS. 



part of the spinal column is inclined towud the elevated 
Moulder, and the lower part is curved in the opposite diiec- 
□on, giving the form of the letter S to the supporting column 
of the body. 

Wliat doei fig. 33 rapreuat I 
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Experiment. Lot a pupil be placed at a desk or table with 
one elbow raised, as is frequently seen while wriliDg, or at 
Mudy, and observe the coDdition of the shoulder and apinat 
column in this position. Place another pupil at a table no 
Ugher than the .elbow when it hangs by the side while sitting, 
■ndnbserve theappetiranceof the shoulderaand spinal column- 
By a comparison of the two attitudes, the preceding Eemarlu 
will be comprehended and appreciated. 

Kg. 84. 



140. One shoulder may be elevated, and no mjurious resulta 

WhitexperimratUinentioned? Wliat doe» &g.ainfraeat,i UO. H«W 
«U mt tl)0(al4er be clenited »nd ng inj jtioiu rtiulu foU" ' 
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foHow, prorided care is taken not to keep it in the niaed po«> 
tton too tong, or if the opposite sltoulder is elevated for tho 
s&me period of time. The right shoulder prqecis mora fre- 
quently than Uie le(1. This arises' &om the greater use of the 
right hand with the shoulder elevated, and not unfrequently 
the ohKque positions assumed in peTfomting the daily voca* 
Sons of life. With proper care, and by calling into Mtion 
the left shoulder, this deformity can be prevented. 

Kg. 3& 



141. The toss of symmetry and dinunuticai of height from 
deformed spines are minor CMuideratiOns, compared with the 
^tortiona that the chest experiences, thereto impuriog res- 
piis^on ani inducing diseases of the heart and lungs. The 

Why doea the right ahouldei project man freqnentlj than th« left f How 
Bu thli deformit; b« pietented ) Ml. What ia nli Ot ittoraei ■piul 
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invaskm 6f Ae ftmctSons of tiese two i mp ort an t oifgum lewjei 
the vitafity of the whole system^ and causes geneial ill health. 
Again, the curvature of the spinal column \b frequently at> 
tended' by irritation and disease of the spinal cord. 

142. Eminent {^ysiciaas, both in this country and France, 
state that not more than one female in ten, who has been faslK 
ionably educated, is free from defcmnities of the shoulder tat 
spinal column. Teachers, as well as mothers, shoafcl nsbed 
the positions of the child in performing the tasks allotted to 
it, whether studying or pursuing any employment The fee- 
bler the organization of the child, the more frequently should 
t^ere be a change of position. 

143. When a slight projection of the shoulder, wiA a cur- 
vature of the s(pine, exists, it can be inyproved by walking with 
a book, or something heavier, up<Hi the head ; to balance whioh) 
the spinal column mtist be nearly erect Those pec^Ie thai 
carry burdens upon their heads seldom have crooked spines. 

Ohservaiioti, Persons from the North, in travellhig through 
the Southern States, are surprised to see the heavy burdens 
that the porters carry on their heads. It is not unusual to see 
them wafking at a rapid pace, with one or two trunks, weigh* 
ing fiAy or eighty pounds each, upon their heads. Occasion* 
ally, we meet an itinerant toy-man, with his tray of fragile 
merchandise upon hb head, walking with as much apparent 
security, as though his toys, or images, were in his hands. 
This is the easiest method of carrying burdens, becanse the 
position of the head and spinal column is erect 

144. If the animal and earthy matter of the hones i$ not 
depoiited in proper proportions^ they are deficient in strengik 
If the gelatin predominates, the bones are weak^ and be* 

142. What statement by eminent physicians respecting ^eformttles of tht 
spine ? What caution to teachers and mothers ? 143, Why should we 
stand and sit erect ? How may slight deformttiea of the spine be pr«- 
rented ? What is frequently noticed in trareUing Sovth ? 144. What if 
tiM effipcft upon the bones when the geUtin preponderates ? 

6 
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come distorted. When nuiritton ia defisctive ia the cylindri* 
cal bones, the heads are generally enlarged, and the shafts 
crooked ; if in the spinal column, it may be curved ;^or in the 
cranium, it may be enlarged. This disease is familiarly known 
by the name of rickets. It is most common among ti^ose who 
have poor and insufficient food, live in dark, damp rooms, and 
breathe a Titiated air. The prevention and re m e dies for this 
disease axe cleanliness, regular exercise, pure air, and nutri- 
tious food. 

145. When a bone is brc^en, some days elapse before the^ 
substance that reunites it is thrown out from the blood, la 
young persons, it may be secreted during the second or third 
week, and in individuals advanced in life, usually durii^ the 
third and fourth weel^. When the bone is uniting, duiing the 
second, third, or fourth week, the attention of a surgeon is 
more needed than during the first week. At this time, the 
ends of the bone should be placed together with accuracy, 
which requires the careful application of proper dressing. 
After the bones have united, it will take some weeks to 
consolidate the uniting material and render the ^' callus,^' or 
union, firm. During this time, the limb should be used with 
care. 

Observation, When a bone is fractured, a surgeon is imme* 
diately called,^and the bone is " set" While the limb remams 
swelled and painful, tlie surgeon is required to attend and 
keep the dressings (bandages and splints) on^ When the 
swelling has abated, and tl^ pain subsided, frequently the 
patient intimates to the surgeon that hb services can be 
dispelled with, as the " limb is doing well." This is the most 
important period, as the bone is uniting, and, unless the ends 
are nicely adjusted, the dressing properly applied, the person 

"What is one cause of rickets ? What are the preyention and remedies 
for this disease } 145. Does the time vary when the reuniting substance 
«f the bone is setxeted from the blood ? When is the surgeon's care most 
needed? Why? 
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will find, on recovery, a shortened and crooked limb. The 
surgeon is then censured, when he is not blamable. 

146. It IS seldom that a bone is displaced without injury 
to the connecting ligaments and membranes. When these 
coniiecting bands are lacerated, pain, swelling, and other 
symptoms indicating inflammation succeed, which should be 
removed by proper treatment, directed by a surgical adviser. 

147. In sprains, but few, if any, of the fibres of the con- 
necting ligaments are lacerated ; but they are unduly strained 
and twisted, which occasions acute pain at the time of the 
injury. This is followed by inflammation and weakness of the 
joints. The treatment of tiiese injuries is similar to that of a 
dislocated bone after its reduction. The most importttiti^ item 
in the treatment during the few first day^, is rest 

148. In persons of scrofulous constitutions, and those In 
whom the system is enfeebled by disease, white swellings and 
other chronic diseases of the joints frequently succeed sprains. 
Such persons cannot be too assiduous in adopting a proper and 
early treatment of injured joints. 

146. What porta »re injured in the displacement of a bone ? 147. What 
caoaes the acute i»ain in sprains ? What is a good remedy for this kind 
of injury^ 148. What caution to persons of scrofulous constitutions? 
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CHAPTER VIII. 

THE MUSCLES. 

149. All the great motioiis of the body are caused by the 
movement of some of the bones which form the fxaraewcNdi 
of the system ; but these^ independently of themselves, have 
not ^e power of motion, and only change their position 
through the action of other organs attached to them, which, by 
contracting, draw the bones after them. In some of the slight 
movements, as the n^nking of the e3re, no bcHnes are displaced. 
These movingi contracting organs are the Mui'des^ (lean 
meat.) 

ANATOMY OF THE. MUSCLES. 

150. The MUSCLES, by their size and number, constitute the 
great bulk of ^ body, upon which ^y bestow iorm «nd 
symmetry. In the limbs, they are situated around the bones, 
which they invest and defend, while they form, to some of ihe 
joints, their principal protection. In the trunk, they are spread 
out to enclose cavities, and constitute a defensive wall, capa- 
ble of yielding to internal pressure, and reassuming its origi- 
nal state. 

151. In structure, a muscle is composed of fas-dc'U'U 
(bundles of fibres) of variable size. These are enclosed in a 
cellular membranous investment, or sheath. Every bundle is 
composed of a number of small fibres, and each fibre con- 
sLstB of ft number of filaments, each of which is enclosed in 

149. How axe aU tlie motioiis of the body ])roduced ? What are these 
motoi organs called? 150—160. Give the anatomy of the wtmdm. 
150. What is said of the muscles ? 15L Givo their stmstim. 
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a delicate shealh. Toward the extremity of the OTgui tho 
muscular fibre ceases, and the cellular stnictan become* 
n^regated, and-so modified as to constitute tenfdctu, (cords,) 
by which the muscle is tied to the surface of the bone. The 
union ia so firm, that, under ejctreme violence, the bom will 
sooner break than permit the tendon to sepante fron its 
BtlacfameiiL In some situations, there is an ezpamimi ot thtt 
tendon, in the manner of a membrane, called Ap<-tu*i-nftUt 
or Faa'ci-a. 

Observation. The pupil can examine a pieoe of bwled 
beef, or the leg of a fowl, and see the stmctura of te 
fibres and tendons of a muscle. 



(I 



FlI 38. 1, A nmaBMUton of Iha dlreellan and smnEsment at tba ltb(« la ■ 
fuHtem, Di sjiDdlr^lBpiid oiDKle. S, In ■ wuMttei miiKla. 3^ Id ■ |iiib»II«w 
matlg. 4, In ■ UpgiuiiR»m miucli. t, (, Tbe undoH af ■ miucl*. 

153. Muscles present various modifications m the arraoge- 
ment of their fibres, as relates to their tendinous structure. 
Sometimes they are completely longitudinal, and terminate, at 
ench extremity, in a tendon, the entire muscle being spindle- 
shaped. In other situations, they are disposed like the rays of 

How axt tendaiu ot corda ibimcd i Wlut is the expansion or ■ tendon 
Mlledi Haw cui ttie BtnmtUTe of muscles and thdr fibrea be shovm? 
WlM doM a«. 36 repronnt i 152. ffiye the diffetent Htuig^nmit* of 
Hucnlu Abn*. 
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a fan, conveigiHg to a tendinous pointy and constituting a 
rufdi^aU muscle. Again they are pen'ni-form^ converging, 
like &e plumes of a pen, to one side of a tendon, which runs 
the whole length of the muscle ; or they are hi-pen'm-form^ 
conrerging to both sides of the tendon. 

153. In the description of a muscle, its attachments are 
expressed by the terms "origin" and "insertion."" The 
term origin is generally applied to the more fixed or central 
attachment, or to the point toward which motion is directed ; 
while inserUan is assigned to the more movable point, or to 
that most distant from the centre. The middle, fleshy portion 
is called the " belly," or " swell." The color of a muscle 
is red, which is characteristic of flesh ; and each fibre is 
supplied with arteries, veins, lymphatics, and both sensitive 
and motor nervous filaments. 

154. The FASCIA is of various extent and thickness, dis- 
tributed tlirough the different regions of the body, for the pur- 
pose of investing and protecting the softer and more delicate 
organs. An instance is seen in the membrane which en- 
velopes a leg of beef, and which is observed on the edges of 
the slices when it is cut for broiling. When freshly exposed, 
it is brilliant in appearance, tough, and inelastic. In the limbs 
it forms distinct sheaths to all tlie muscles. 

155. This tendinous membrane assists the muscle^ in their 
action, by keeping up a tonic piessure on their surface. It 
aids materially in the circulation of the fluids, in opposition 
to the laws of gravity. In the palm of the hand and sole of 
the foot, it is a powerful protection to the structures that enter 
into the formation of these parts. In all parts of the system, 
the separate muscles are not only invested by fascia, but they 

153. What is meant by the origin of a muscle ? The insertion ? The 
swell ? What is the color of muscles ? With ^vhat is each muscular fibre 
supplied ? 154. What is said of fascia r What is its appearance when 
freshly exposed ? 155. Wh^t effect has it on the muscles ? Give other 
uses of the fascia. 
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nre arranged in layers, one over imother. The sheath of each 
muscle is loosely connected with another, by the cellular 
membrane. 

156. The interstices between the dififerent muscles ora 
filled with adipose matter, or fat. This is sometimes called 
the packinj ~ this tissue, 

youth are ty of their 
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157. The muscles may be arranged, in conformitj' with the 
general division of the bctdy, into four parts: IsL Those of 
the Head and Neck. 2d, Those of the TViint. 8d. Thostt 
of the Upper Extremities. 4th. Those of the Lower Ex. 
tremii.ies, 

a than thou of tha 
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Observation. When we are mcky and cannot take food, 
the hody id sustained by at)8orption of the fat The removal 
of it into the blood causes the sunken cheek, hollow eye, and 
prominent appearance of the bones after a severe illness. 

158. The jMimber of muscles in the human body is more 
than five hundred ; in general, they form about the skeleton 
two layers, and are distinguished into superficial and deep- 
seated im»eles. Some of the muscles are voluntary in theii 
motions, or act under the government of the will, as those 
which move the fingers, limbs, and trunk ; while others are 
involuntary, or act under the impressbn of their proper stimu* 
lants, without the control of the individual, as the heart 

Ohservatiotu. Ist The abdominal muscles are expiratory, 
and the chief agents for expelling the residuum from the rec- 
tum, the bile from the gall bladder, the contents of the stomach 
and bowels when vomiting, and the mucus and irritating sub* 
stances from the bronchial tubes, trachea, and nasal passages 
by coughing and meezing. To produce these effects they ail 
act together. Their violent and continued action sometimes 
produces hernia^ and, when spasmodic, may occasion ruptures 
of the difierent organs. 

2d. The contraction and relaxaUon of the abdominal mus- 
cles and diaphragm stimulate the stomach, liver, and intestines 
to a healthy action, and are subservient to the digestive powers. 
If tho c<»tittotility of their muscular fibres is destroyed or 
impaired, the tone of the digestive apparatus will be diminished, 
as in indigestion and costiveness. This is frequently attended 
by a displacement of those organs, as they generally gravitate 
to the lower portion of the abdominal cavity, when the sua? 
taming muscles loso their tone and become relaxed. 

"Wliat causes ^e hoHow eye and sunken cheek after a seTcre siek&sss f 
US. How many musc}cs.in the human system ? Into how many layers an 
they arranged ? What is a Toluatary muscle ? Give examples. What Ss 
an inToluntary muscle ? Sfention examples. Give observation Ist^ respect^ 
ia( th« use of the abdominal muscles ? Ohsenration 2d. 
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Fig. 89. 
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3, III aponeuneii. IS, The nctiu moecke of Ibe il(bt miie. IB, Tbe tnlernal 

PraOittl Eiflmnmtini. Til* muida I dnwi [he arm by Iba iJde, and ■ooea Ilia 
hteI,Endlikewl>iiitnmtb< aupulafbrwenl. The mnecle 9 tlantei tbe ami. Tba 
ancle fl eleTatia Hh tIIh wban (ke ecapela li Died, bi dnin the aoiiiala fwwaid 
Dd domwaid wbiH Ih* ril> iia flied, Tbe muaclea 19, 16, IS, band lb* Indr ftV' 
raid or elenale the hipa whcp the muaclea of bolb aldea ecL Ther likewLte dfpfcia 
lie rib* fn exptnlloB. Wbaa the niuelu on onlj' ona aide act, Iba bodj btwiatod Ui 
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AN ATOtty OF TRS inr8C[.M. 
FJK. 40. 



nua A Manl rinr of tfaa rnuielH nT 
■XMnlgUlqasMnKlt. 4, TwooTtbe 

IMnfiMl tatncoMala. 6, Tba Inimcnalli 
S, lit ulRkir ipowHroaK II, Ttw ritbt 



Prtakat E^uBi^wii. Tba nctni diiikIs, II, bendi Ihs 1 

MndtT li i)w find polni, iluit&tili u biini fbnrud and i 

■araBttka. Tbef liktvlie dipmi (be lilw In mirinllnTi. Tht mum 

(,T, 8, Ihhiu Uw fSTltr of lbs ibdamsn, and pnnii tli* lalallQa, m 




Sd. The region of the back. In consequeoce of its extent, ts 
common to the neck, the 'upper extremities, and the abdoinen- 
"nie muaeles of which it is composed are numerous, and are 
ananged in six layers. 

■ tba AuutiOB of mbw of tka 
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Ptf. 41. 7^ flnt, HOHid, und |M>t of the IhM hqw of nnwlcv of tM ta&. 
Tb* flnl lir« la ibDwa an tli« rtghl, mill the iwcsnd on Un Mt rid*. 1, Tb« ua- 

uil aplw nf i)M niulL 4, TAe lUiaalmiii doni noKle. S, TbC tifuM made. 
T, The oilaraia oUtqus nuKln. 8, TIm glnMii raediiu ntude. B, TIh (laleu 
mlnliia inilwM. II, I*, The AonhoMeM m^|o nd akm moKla*. IS, Tbe 
6, Thaae . __ _ 



upward li>ward tba hexri, and aligfatly bi 



sttiM. Tb«D 
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169. The diaphragm, or midriff, is the muscular dinaioo 
between the thomi and the abdomen. It is penetrated b; the 
cEsophagus on its way to the etomach, by the aorta coDveyiitg 
blood toward the lower extremity, and by the ascendiiig vena 
cava, or vein, on its way to the heaiL 
Pig. *2. 



Flf. «. A npngolndan of tti« undn, or nMomlBil ^Is it Dm d>mmf>B- ' 
I, S. 3, 4, TIk ponlon whlcb li uucbsd to itae uarrlR at Uw dte. S, U, Tba Iwo 
4mhj pU1u« df tlH diiLpbngni, wbich nre lUscfied ut Ihe itird ukd IbiirUi huatar 

B, Tba openlB) for tlie fv«opbi.fDs. 13, The opcnlnf for Uh CK«Ddin| vfiii« cftn* 

Ofi««rf<atton. The diaphragm may be compared to an in- 
verted basin, its bottom being turned upward into tlifi thorax, 
while its edge corresponds with the outline of the edges of the 
lower ribs and sternum. Its concavity is directed toward the 
abdomen, and thus, this cavity is very ntuch enlarged at the 
expense of that of the chest, which is diminished to an equal 
extent 
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160. "** liie motions of the fingers do not merely resuii tnnn 
the action of the large miiBcles which tic on the fore-aim, 
these being concerned more especially in the slrongBf scbosa 
of the hands. The finer and more delicaie movements oS 
the fingers are performed by sma.U muscles situated in tbe 
palm and between the bones of the hand, and by which the 
fingers are expanded and moved in all directions with wonder- 



MD. Where miv th* nniiclearitu(it«d that aflkct thelugeinu>ii«&i«titiofaa 
huid 1 Hut peifonn tbe delicate moTMHrati of the iugta i Oiye tlta «• 
4fiom«ofthgiinucl«iTrpreseatedbr fig. <3- Tho«e represented bjflg, U. 
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enli of the flexor subliniis digitorum mascle, (the rest of the roueele la seen beneath 
(be tendons of tlie jMiImaris longtis.) 8, The flexor carpi uhiaris matcle. 9, Th« 
palmar fascia. 11, The abductor pollicis muscle. 12, One portion o€ the flexor 
brevis pollicia muscle. 13, The supinator longus muscle. 14, The extensor oasit 
m^acarpi, and extensor primi iutemodii pollicis muscles, curving around the lower 
border of the fore-arm. 15, llie anterior portion of the annular ligament, which 
binds the tendons in their places. 

PtactiaU Ea^^an^tiott, T%e muscles 5, 6,8, bend the wrist on the bones of the tan> 
arm. The muscle 7 bends the second range of finger-bones on the first. The mus- 
cle 11 draws the thumb from the fingers. The muscle 12 flexes the thumb. The 
Bmsde 13 turns CIm palm of the hand Qpward. The muscles 8, 13, 14, now tbs 
band lateralljr. 

Fig. 44. A back Tiew of the superficial layer of nuiscles of ths fors aim. 9, !%• 

extensor carpi radialis longior muscle. 6, The extensor carpi radialis brcTior 
muscle. 7, The tendons of insertion of these two muscles. 8, The extensor com- 
mniis digitonira nrascle. 9, The extensw miaimi digiti nutscle. 10, The extensor 
carpi ulnaris muscle* 13, The extensor ossis metacarpi and extensor primi inter* 
nodii muscles, lying together. 14, The extensor secundi intemodii muscle; its 
tendon is seen etoasiag the two tendons of the extensor carpi radialis Jongkir and 
brevior muscles. 15, The posterior annular ligament. The tendons at the common 
extensor muscle of the fingers are seen on the back of the hand, and their mode of 
distribution on the back of the fingers. 

PraeiUol y^ryfamartsn. Tile muscles 5, 6,10, extend the wrlsl on the tan-nau Tke 
nascle 8 extends the fingers. The muscle 9 extends the little finger. The muscles 

13 extend the metacarpal bone of the thumb, and its first {dialanx. The muscle 

14 extends the last bone at the thumb. Tbo muscles 10, 13, 14, may the band 

laterally. 
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CHAPTER IX. 

PHYSIOLOGY OF THE MUSCLES. 

161. Thb muscles exercise great infiueBce upon the sys- 
tem. It is by their contraction that we are enabled to pursue 
different employments. By their acticHi the farmer cultivates 
his fields, the mechanic wields his tools, the sportsman pursues 
his game, the orator gives utterance to his thoughts, the lady 
sweeps the keys of the piano, and the young are whiried in 
the mazy dance. As the muscles bear so inUmate a relation 
to the pleasures and employments of man, a knowledge of 
the laws by which their action is governed, and the conditions 
npon which their healUi depends, should be possessed by all. 

162. The peculiar characteristic of muscular fibres is 
e4mtractilityi or the power of shortening their substimee on 
the application of stimuli, and again relaxing when the stim- 
ulus is withdrawn. This is illustrated in the most common 
movements of life. Call into action the muscles that elevate 
the arm, by the influence of the will^ or mind, (the common 
stimulus of the muscles,) and the hand and arm are raised ^ 
withdraw this influence by a simple effort of the will, and the 
muscles, before rigid and tense, become relaxed and yielding. 

163. The contractile effect of Ae miiscles, in producing the 
varied movements of the system, may be seen in the bending 
of the elbow. The tendon <rf one extremity of the muscle is 
attached to the shoulder-bone, which acts as a fixed point ; the 
tendon of the other extremity is attached to one of the bones 

161 — 172. Givethephysioloffyofthemtueles, 161. What are some of the 
influences exerted by the muscles on the system } 162. What is peci\Uar 
to muscular fibres ? How is this illustrated ? 163. Explain how the move- 
ments of the system are effected by the contraction of the muscles. 
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of the fc»%-ann. When llie swell of th« muscle cantfacls,OT 
shortens, its two extremities approach nearer each other, and 
by the appioximatioD of the tcnnuutl eztramities of the mti*- 
de, the joint at the elbow beads. Cte diis principle, all tha 
joints of tbe ajBtsm an moni. This is iUiisMted'b7fig.4ft^ 
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Sxperimmts. Ist Clasp the arm midway between dw' 
ahoulder and elbow, with the thunb and fiagers of the' 
t^poNte hand. When tbe arm is bent, Ihe inside musele 
will become hard and pixmiineM, and its tendon at the etboW 
rigid, while the muscle on the oppowte aide will becons' 
flaccid. Extend the arm at the elbow, and the outside muscle 
will awell ajid become firm, while the inside muscle and iU 
tendon at the elbow will be relaxed. 

Expliju fig. 46. QiTC sKpeiimeut lat. 
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2d. Clasp the fore-arm about three inches below the 
elbow, then open and shut the fingers rapidly, and the swell- 
rAg and relaxation of (he muscles on the opposite sides 0f the 
arms, alternating with each other, will be felt, corresponding 
w'kh the movement of the fingers. While the fingers aire 
bending, the inside muscles swell, and the outside ones b^ 
come flaccid ; and, while the fingers are extending, the inside 
muscles relax, and the outside ones swell. The alternate 
swelling and relaxation of antagonist muscles may be felt in 
the different movements of the limbs. 

164. Each fibre of the several muscles receives from the 
brain, through the nervous filament appropriated to it, a cer- 
tain influence, called nervous fluid, or stimulus. It is this that 
induces contraction, while the suspension of this stimulus 
causes relaxation of the fibres. By this arrangement, the 
action of the muscular system, both as regards duration and 
power, is, to a limited exteiit, under the control of the mind. 
The more perfect the control, the better the education of the 
muscular system ; as is seen in the graceful, effective, and 
well-educated movements of musicians, dancers, skaters, &c. 

165. The length of time which a muscle may remain con- 
tracted, varies. The duration of the contraction jof the volun- 
cary muscles, in' some measure, is in an inverse ratio to its 
force. If a muscle has contracted with, violence, as when 
great effort is made to raise a heavy weight, relaxation will 
follow sooner than when the contraction has been less power- 
ful, as in raising light bodies. 

166. The velocity of the muscular contraction depends on 
the will. Many of the voluntary muscles in man contract 
with great rapidity, so that he is enabled to utter distinctly 



Give experiment 2d. 164. With what is each muscular fibre supplied? 
What effect has this stimulus on the muscles ? 165. How long does a vol- 
untary muscle remain contracted ? 166. On what is the velocity of mus- 
cular contraction dependent ? How many letters may be pronounced in a 
minute? 
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6&eea hundred letters in a minute ; the pronuncuition of each 
l^ter ir^uirmg both relaxation and contraction of the same 
muscle) thus making three thousand actions ii\ one minute. 
But the contraction of the muscles of some of the inferior 
animals surpasses in rapidity those of man. The race-horse, 
it is said^ has run a mile in a minute ; and many birds of prey 
will probably pass not less than a thousand miles daily. 

1G7. The functions of the involuntary muscles are neces- 
sary to the digestion of food, the absorption and circulation of 
the nutritive fluids. They could not be trusted with safety to 
the control of the will, lest the passions or the indiscretions of 
the person should continually avert those operations so neces- 
sary to health, and even io life. The Divine Builder of this 
complicated machine has wisely ordered that the muscles 
upon which these motions depend, shall act under the impres- 
sion of their proper stimulants, without the control of the 
individual. 

168. Again, there are certain operations which could not 
be safely intrusted to the absolute government of the voluntary 
BAusdes, or entirely removed from their control. Thus life 
can be supported only a few minutes without breathing ; but 
it would be impossible to perform the daily vocations of life 
if we were compelled to breathe at all times, or at perfectly 
regular intervals. 

169. It has been observed that, among men of the same 
size, a wide difference exists in their strength and activity 
— qualities which depend upon the. size and number of the 
nerves, the size and activity of the brain, and the education, 
or training of the muscles. Men having large nerves leading 

How many contractions and relaxations of the same muscle ? What is 
•aid of the rapidity of muscular contractions in other animals ? 167. When 
are the inroluntary muscles called into action ? Why Would it not have 
been safe to trust these important operations to the exclusive control of the 
will ? 168. Give an instance where some of the muscles act under the 
government of the will, conjoined with those that are involuntary. 160. Od 
what does the difference in muBCiilar activity and strength depend ? 
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to thfe mnscles, with the brain active, and muscles well ^rsinod, 
will- peiform ffeats of strength and agility, that other men, of 
the same size, cannot effect. Rope-dancers, harlequins, ani 
other performers of feats, are persons thus constituted. 

170. Persons with small muscles, and lai^ly deyeto|>ed 
liervous systems, will sometimes exhibit very great muacukr 
power for a time; but it will not be of long continuance, 
unless the brain is functionally diseased, as in hysteria, 
dfeliriuni of fever, insanity, dtc. Men of large muscles and 
small nerves can never perform feats of great strength; but 
they have the power of endurance, and are better capacitated 
for continuied labor. Thus we cannot judge of the ability of 
persons to make excisions and.continue them, by their st^i|e 
aloiie. Strength, and the power of endurance, are the reIR 
of a combination of well-developed muscles, large nerves, 
arid a full-sized, healthy, and active brain. 

Observation, The muscles of fishes are large, and the 
nerves distributed to them, comparatively small. The mus- 
cles of birds are small, but their fibres are very compact 
The nerves appropriated to the muscles that are cmlled into 
action in flying, are large as well as numerous. - 

17t. The contractile portion, or swell of the muscle, is in 
geheral at a distance from the part to be moved. Thus the 
principal muscles that move the fingers are situated upon the 
arm. This disposition of the muscles, together with the 
attachment of the tendons of the muscles near tlie joint to be 
moved, (fi^. 45,) permits only a small angle for the action of 
the muscular fibres. By these arrangements there is a loss 
of power ; but we are compensated for this disadvantage by 
increased celerity of movement, beauty of form, and adapta- 
ticHi of the limbs to the varied pursuits of man. 

170. What is said of those persons who have small muscles and largely 
der^eloped nervous systems ? Of those who have large muscles and small 
iJervea ? Upon what do strength and the power of endurance depend? 
171. Why-is there a loss of power in the action of the muscles ? 
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Illustration. The musote Aat bends the elbow acts at a 
disadvantage cf twenty to one. If we bend the elbow with a 
weight of fifty pounds in the band, the muscle contracts with a 
power that would be adeiquate to raise one thousand pounds 
if acted upon at right angles. 

172. The number of muscles which are called into action 
m Ae movements of the different joints, varies. The hinge- 
joints, as the elbow, have two sets g^ muteles — one to bend 
the joint, the other to extend it The ball and socket joints, 
as the shoulder, are not limited to m^re flexion and extension. 
No joint in the system has the range of movement that is 
possessed by th^t of the shoulder. By the action of the 
"^^^?^^ attached to the arm, it is not only carried upward and 
forward, but forward and backward. Hence the arm may be 
moved at any angle, by a combined actidn of its muscles. 

Observation. "Could we behold properly the muscular 
Hbrcs in operation, notliing, as a mere mechanical exhibition, 
can be conceived more superb than the intricate and combined 
actions that must take place during our most common move- 
fnents. Look at a person running or leaping, or watch the 
motions of tlie eye. How rapid^ how delicate, how compli- 
cated, and yet how accurate, are the motions required' 
Think of the endurance of such a muscle as the heart, that 
can contract, with a force equal to sixty pounds, seventy-five 
tunes every minute, for eighty years together, without being 
wearv.*" 



iV(rfc. It would be a profitable exercise for pupils to press their 
gera upon prominent muscles, and, at the same time, vigorously 

'«iutiact them, not only to leatn their situationsj but their use; as 

tlie one that bends the arm, i4, fig. 46. 

How is this illustrated? 172. Do all joints require the same number of 
n^nscles, when called into action ? How many are called into action in the 
movement of the elbow ? What is their office ? What is said of the 
oiOTement of the ball and socket joint ? 
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Fig. 48. An anterior view of the mueeief of the body. 1, The ftontal swell of 
tlie occipito-firontalis. 2, The orbicularis palpebranioi. 3, The levator labii superioria. 
4, The zygomaticus major. 5, The zygomaticus minor. 6, The masseter. 7, The 
<MrbicuIari8 oris. 8, The depressor labii inferioris. S. The platysma myodes. 10, The 
deltoid. II, The pectoralis major. 12, The latissiraus dorsi. 14, The biceps flexor 
CttbitL 15, The triceps extenscur cubiti. 16, The supinator radii longus. 18, The 
flezOT carpi radialialongior. 19, The flexor comnuMtis digitonim. 20, The annular 
ligament. 21, The palmar fascia. 22, The obliqnus extemus alidominis. 26, The 
psoas magnus. 27, The adductor longus. 28, The sartorins. 29, The rectus 
femoris. 30, The vastus extemus. 31, The vastus inleraus. 32, The tendon patells. 
33, The gastrocnemius. 34, The tibialis anticus. 36, The tendons of the extensov 
digitonim communis. 

Fig. 47. A posterior view of the muscles of the body. 3, Tlie complexus. 4, The 
splenius. 5, The masseter. 6, The jsterno-cleido mastoid eus. ,7, The trapezius. 
8, The deltoid. 10, The triceps extensor. 13, The tendinous portion of the triceps. 
14, The anterior edge of ttie triceps. 15, The supinator radii longus. 17, The 
extensor communis digitonim. 18, The extensor ossis metacarpi ptdlicis. 19, The 
tendons of the extensor communis digitonim. 20, llie olecranon process of the ulna 
and insertion of the triceps. 21, The extensor car|H uinaris. ^ Ttie extensor com- 
munis digitomm. 24, The latissimus doYsi. 25, Its tendinous origin. 26, The 
obliquus externus. 27, The gluteus medius. 28^ The ^uteus magnus. 29, The 
biceps flexor cruris. 30, The semi-tendinosus. 31,32, The gastroenemins. 33, The 
tendo AcUUis* 

Prmetietti Explanation. The muscle 1, fig. 46, by its contraction, raises the eyebrows 
Th» Qiuscle 2^ fig. 46, closes the eyelids. The muscle 3, fig» 46, elevates the upper lip 
The Muscles 4, 5, fig. 46, elevate the angles of the mouth. The muscles 6, fig. 46, 
and 6, fifl^ 47, bring the teeth together. The muscle 7, fig. 46, closM.the mouth. The 
muscle 8, fig. 46, depresses the lower lip. The muscles 9, fig. 46, and 6, fig. 47, bend 
the neck forward. The muscles 3, 4, fig. 47, elevate the head and chin. The muscle 
Si2, fig. 46, bends the body fhrward, and draws the ribs downward. The muscle 11, 
fig. 46, brings the shoulder forward. The muscle 7, fig. 47, draws the shouldef 
back. The muscles 10, fig. 46, and 8, fig. 47, elevate tlie arm. The muscles 11, 
fig. 46, and 24, ^fig. 47, bring the arm to the side. The muscle 14, fig. 46, bends 
the arm at the elbow. The muscle 10, fig. 47, extends the arm at the elbow. The 
muscles 16, 18, fig. 46, bend the wrist and fingers. The muscle 19 bends the fingers. 
The muscles 18, 21,23, .fig. 47, extend the wrisu The muscle 23, fig. 47, extends the 
fingers. The muscles 26, 27, 28, ^g. 46, bend the lower limbs on the body, at the hip. 
TBb muscle 28, fig. 46, draws one leg over the other, (the position of a tailor when 
•ewing.) The muscles 27, 28, fig. 47, extend the lower limbs on the body, at the hip^ 
The muscles 29, 30, 31, fig. 46, extend the leg at the knee. The muscles 29, 30, fig. 47, 
bend the leg at the knee. The muscles 34, 36, fig. 46, bend the foot at the ankle, and 
extend the toes. • The muscles 31, 32, 33, fig. 47, extend the foot at the ankle. 

JVoCe. Let the anatomy and physiology of the muscular system be reviewed, in 
form of toficMf firom figs 46, 47 or from the anatomical outline ^ates No. 3 and 4 
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CHAPTER X. 
HYGIENE OF T«E itUSCLES. 

173. The muscles should he used^ in order tfUtt the site and 
strength of these organs may he adequate to the demand made 
upon tliem. It is a law of the system that the action and 
power of an organ are commensurate, to a certain extent, with 
th^ demand made upon it ; and it is a laW of the muscular 
system that, whenever a muscle is called into frequent use, its 
fibres increase in thickness within certain limits, and become 
capable of acting with greater force ; while, oil the contrary, 
the muscle that is little used decreases in size and power. 

Illustrations. 1st. The blacksmith uses and rests the mus- 
cles of his arm when striking upon the anvil. They not only 
increase in size, but become very firm and hard. 

2d. The student uses the muscles of the arm but little, in 
holding his books and pen ; they not only become small, 
but soft. 

3d. I^et the student leave his books, and wield an iron 
sledge, and the muscles of his arm will increase in size and 
finnness. On the other hand, let the blacksmith assume the 
student's vocation, and the muscles of his arm will become 
soft and less firm. 

174. When the muscles are called into action^ the flow of 
blood, in the arteries and veins is increased. The increased 
flow of blood in the arteries and veins, causes a more rapid 
deposition of the particles of mattisr of which the muscles are 

173—211. Give the liygiene of the muscles. 173. What is necessary that 
muscles may attain size and strength ? Give a law of the muscular system. 
Show this by practical illustrations. 174. Why do muscles increase in sixe 
when exercised ? 

8 
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composed. If the exercise is adequate to the power of the 
system, the deposit of new material will exceed in quantity 
the particles of matter removed, and both the size and enei^ 
of the muscles are increased. But there is a limit to the 
muscles becoming strong by labor. Sooner or later, man will 
attain his growth or power ; yet by judicious exercise, care, 
and discreet management, the greatest power of the muscles 
may be preserved until advanced age. 

175. TJie muscles are lessened in size and diminished in 
power when the exercise is continued so as to produce a feel" 
ing of exhaustion. The loss of material, in this instance, will 
exceed the deposition of the atoms of matter. This is seen 
in the attenuated frames of over-tasked domestic animals, as 
the horse. The same truth is illustrated by the laborious 
agriculturist, who, in consequence of too severe toil while 
gathering the products of the field, frequently diminishes his 
weight several pounds in a few weeks. Exercise, either for 
pleasure or profit, may fatigue, yet it should never be pro- 
tracted to languor or exhaustion, if the individual desires ** a 
green old ag6." 

176. The same amount of exercise will not conduce to the 
health of all individuals. If riding or walking one mile 
causes slight fatigue, this may be beneficial ; while, by trav- 
elling two miles, the exhaustion may be highly injurious. 
Exercise and labor should be adapted to the strength of par- 
ticular individuals. How little soever the strength, that must 
be the measure of exertion. Any other rule would be fatal 
to the hopes of invigorating the system, either by exercise 
or labor. 



Is there a limit to the muscles becoming powerful by action ? How may 
the strength of muscles be kept until advanced age ? 175. What is the 
eifect when exercise is continued until there is a fbeling of exhaustion ? 
Give a practical illustration. What rule is mentioned in regard to exer- 
cise ? 176. Can all persons take the same an?ount of exercise? What 
rule is given as to the amount of exercise ? 
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J 77. Relaxation nmst follow contraction^ or^ in other words^ 
rest must follow exercise. The necessity of relaxadoQ, whea 
a muscle has been called into action, is seen in the example 
of a hoy extending his arm witli a book in his hand, a« a 
praal^. The bey can keep the arm extended but a sbott 
time, make what effi>rt he may. It is also seen in the rest- 
lessness and feverish excitement that are evinced by per- 
wa& gazing «(Ni troops during days of review. The same is 
noted in flopping. Such employments call into action the 
muscles that support the ^nnal column in an erect positi<»9 
and the languor or uneasiness is muscular pain. The long- 
continued tension of a muscle enfeebles its action, and event* 
urily destroys its contractility. . 

178. In school^ the tmall. children^ after sitting a short 
time^ become restless. If their position be changed, their im- 
perfectly developed muscles will acquire tone, aod Will again 
support the spinal column erect without pain. The necessity 
fcNT frequent recesses in school, is founded on the organic law 
of muscular action alternating with rest The younger and 
feebler pupils are, the greater the necessity for > frequent 
recesses. We would not have the teacher think that one half 
of the time should be spent in recesses ; or the mother, that 
her daughter is going to school to play. But we do maintain 
that recesses should be given, and that they should be short 
aad frequent, especially for small and feeble scholars. 

179. Exhaustion is the inevitable result of continued mus^ 
cular contraction. For example, let a lady ply the needle 
quickly for some hours, and the muscles of the back and 
right arm will become exhausted, which will be indicated by 
u sense of weariness in these parts. A change of employ- 

177. What is said of the contraction and Relaxation of the muscles ? Give 
examples of the necessity of relaxing the muscles. 178. Why should not 
small children be confined in one position for a long time ? What cTils 
result from this practice ? What class of pupils should have recesses most 
frequently. 179 What effect has continued mascular contraction ? 
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raent and position calls into action a different set of muscles, 
and the exhausted organs are relieved. 

180. Much more labor will he ciecompHshed hy takmg time 
to rdax the exhausted muselesy or by so changing the emplsy^ 
meni as to bring into action a new set of muscles ; the woodU 
man thus relieves himself, by sawing and splitting alternately. 
This- principle applies to the labor of the horse and ox ; sad 
it is also applicable to all kinds of employment* With tho 
invalid convalescing from fever, relapses result from inatten- 
tion to these laws. * When a patient is recovering ^m sick* 
nees, his physician should take care that his exercise be 
proper, neither too much, too little, nor too long continued. 

181. The muscles of growing youths will net endure so 
mneh exercise or labor as those of mature men. In youth a 
portion of tiie vital, or nervous energy of the system, is 
expended upon the growth of the organs of the body, while 
in the individual who has attained his growth, this expend!* 
ture is not demanded ; consequently severe labor or exercise 
should not be imposed on growing children. 

Observation, In the campaigns of Napoleon Bonaparte, 
his army was frequently recruited by mere boys. He corn- 
joined to the French government, because he was not supplied 
with men of mature years, as the youths could not endure the 
exertion of his forced marches. 

182. The muscles should be gradually called into action. 
These organs in action require more blood and nervous fluid 
than when at rest. As the circulation of these fluids can only 
be increased in a gradual manner, it follows, that, when the 
muscular system has been in a state of rest, it should not sud«> 
denly be called into vigorous action. On arising from a bed, 
lounge, or chair, the iirst movements of the limbs should be 
slow, and then gradually increased. 

Observation. If a man has a certain amount of work to 



180. How can the greatest amount of labor be secured with the least 

exhaustion to the muscles ? 181. Why should not severe labor be imposed 

n growing children ? 182. How should the muscles be called into action ? 



I 
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perform in nine hours, andhid iiludclf« hare been ia a alate 
of rest, he will do it ivith less fatigue by performuig half the 
amount of the labor in five hours, and the reimdiMler in four 
hours. The same principle should be regarded in driving 
horses and other beasts of burden. 

183. The muscles should he rested gradually^ whem thejf 
have been vigorously used. If a person has been making great 
muscular exertion in cutting wood, or any other employment, 
instead of sitting down to rest, he should continue musoular 
action, for a short time, by some moderate labor or amusement. 

184. If tlie system has been hetUed hy tmisadar action^ and 
the skin is covered with perspiration^ avoid sitting down " to 
cool " in a current of air ; rather, put on more clothing, 
and continue to exercise moderately. In instaoces when 
severe action of the. muscles has been endured, bathing and 
rubbing the skin of the limbs and joints that have been uaed, 
are of much importance. The laboring agriculturist and 
industrious mechanic, by reducing to practice this suggestioffi, 
\^ould thus prevent soreness of the muscles, and sliffness of 
the joints. 

185. The musdes should he ahmdantly supplied wiih pure 
hlood. This state of the circulating ^uid requires a health}^ 
condition of the digestive apparatus, and that the skin should 
be kept warm by proper clothing, clean by bathing, and be 
acted upon by pure air and good light; the movements 
of the ribs 'and diaphragm should be unrestricted, and the 
lungs should have ample volume and be supplied with pure 
air. In all instances, miiscular power is greatest when the 
preceding conditions exist, as the muscles are then stimulated 
by pure blood ; consequently, it is of practical importance to 



183. How should the muscles be rested when they have been vigorously 
used ? 184. What precaution is given when the skin is covered with per- 
spiration ? How may soreness of the muscles, consequent upon severe 
lotion, be prevented ? 186. Should the muscles be supplied with p\ire 
blood ? When is muscular pc wer the greatest ? 

8» 
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the mechanic, the farmer, the man of leisure, and not less so 
to the ladies,^to observe these conditions, whatever vocation of 
life they purstie. 

186. The muactes should he used in pure air. The purer 
the air we breathe, the more stimulating the blood supplied to 
the muscles, and the longer they can be used in labor, walk- 
ing, pr sitting, without fatigue and injury ; hence the benefit 
derived in thoroughly ventilating all inhabited rooms. For the 
same reason, if the air of the sick-room is - pure, tlie patient 
will sit up longer than when the air is impure^ 

Observation. It is a common remark that jsick persons will 
^it up longer when riding in a carriage, than in an easy chair 
in the room where they have lain sick. In the one instance, 
they breathe pure air; in the other, usually, a confined, im- 
pure air. 

187. The vMsdes should be exercised in the light. Light, 
particularly that of the sun, exercises as great an infitience 
oa man and the inferior animals as it does on pl€uits. Both 
require the stimulus of this agent. Shops occupied by me- 
chanics, kitchens, and sitting-rooms, should be well lighted, 
and situated on the sunny side of the house. Cellar kitchens 
and underground shops should be avoided. For similar 
reasons, students should take their exercise during the day, 
rather than in the evening, and, as much as possible, laborers 
should avoid night toiL 

Illustrations. Plants that grow in the shade, as under 
trees, or in a dark cellar, are of lighter color and feebler 
than those that are exposed to the light of the sun. Persons 
that dwell in dark rooms are psder and less vigorous than 
those who inhabit apartments well lighted, and exposed to the 

rays of the sun. 

■■ II , III — ■— ^^^»— ^»- » 

186. Why should the muscles be used in pure air ? GKve a cotnmoa 
observation. 187. What effect has light on the muscular system ? What 
should the laborer avoid ? Why should not students take their daily exex- 
cise in the evening ? How is the x^uence cf solar light illustrated ? 
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188. Exercise should be regular and frequent. The sjrs- 
rem needs this means of invigoration as regularly as it does 
new supplies of food. It is no more correct that we deTotft 
sereral days to a proper action of the muscles, and then 
spend one day inactirely^ than it .is to take a proper amount 
of food for several days, and then withdraw this supply f<Mf 
a day. The industrious mechanic and the studious minister 
suffer as surely from undue confinement as the improvident 
and indolent. The evil consequences of neglect of exercise 
are gradual, and steal slowly upon an individual. But 80<»ier 
or later they are manifested in muscular weakness, dyspepsia^ 
and nervous irritability. 

Observation. The custom among farmers of enduring 
severe and undue toil ^r seveml successive days, and then 
spending one or two days in idleness to rest^ is injudicious. 
It would be far better to do less in a day, and continue the 
labor through the period devoted to idleness, and then no rest 
will be demanded. 

189. Every part of the muscular system ehoxdd hose Us 
(Appropriate share of exercise. Some employments call into 
exercise the muscles of the upper limbs, as shoe-making; 
others, the muscles of the lower limbs ; while some, the mus- 
cles of both upper and lower limbs, with those of the trunks 
as farming. In some kinds of exercise, the lower limbs are 
mainly used, as in walking ; in others, the upper limbs ; and 
again, the muscles of the trunk, together with those of the 
"pper and lower limbs, as in archery, quoits, playing ball. 
Those trades and kinds of exercise are most salutary, in 
ivhich all the muscles have their due proportion of action, 



188. How should exercise be taken ? What is said respecting irregular 
exercise ? Are the consequences of neglected exercise immediately appa- 
rent ? What practical obser\'ation is g^ven ? 189. Should every muscle 
hare its due amount of exercise ? Mention some employments that only 
call into action the muscles of the upper limbs. Those of the lower limbs. 
Those of the trunk and limbs. Mention, in the different pastimes, -what 
muscles arc called into action. 
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as this tends to develop and strengthen them equally. Thus 
labor upon the farm and domestic employment are superior 
as vocations, and archery, quoits, and dancing, if the air is 
pare^ among the pastimes. For sedentary persons, that kind 
of exercise is best which calls into action the greatest aumber 
of muscles. 

190. Tke proper time for labor or exercUe sJundd he oh- 
tenoed. This is modified by many circumstances. As a 
general rule, the morning, when the air is pure and the ground 
dry, is better than the evening ; for then, the powers of the 
body are greatest. Severe exercise and labor should be 
avoided immediately before or after eating a fiiU meal, for 
the energies of the system are then required to perform the 
digestive function. For similar reasons, it is not an appro- 
priate time for energetic, muscular action immediately before 
or ai^r severe mental toil, aa the powers of the i^stem are 
then concentrated upcm the brain.* 

191. The muscles require sleep to restore their expended 
energies, Amcmg the arrangements of creative wisdom, no 
one harmonizes with the wdnts of the system more than the 
alternation of day and night. The natural inclination of man 
to sleep, is in the stilly hour of night, when all nature lepoeesy 
and to be in action daring the light of day. An inversion of 
this law of rest causes greater eidiausfion of the system than 



* It appears to be a &et» that no two imp<Mtaiit organs- can be 
called into intense action at the same time, without injury to both, 
as well as to the general system. This arises from the circumstance 
that an organ, when in functional action, attracts fluids (sanguineous 
and nervous) &om other organs of the system. Except in a few 
instances of high health in youth, the power of the system is not 
adequate to supply more than one organ in action with the appro- 
priate fluids at the same time. 

What kinds of exercise are best ? 190. What rule is given respecting 
the time for exercise ? 191. Why do the muscles require sleep ? What is 
the effect of an inTersion of the law of rest ? 
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the same amount of exertion chiring daylight. This is illus- 
trated by the weaned and exhausted condition of watchers^ 
mghtrpoUce^ aad other individuals who spend a part of the 
night in some active business of life. 

192. The-musdes ^undd not he compressed. Compressioii 
pr^^^ the Wood from passing to the muscles with freedom; 
consequently, they are not supplied with material to renorale 
and . promote their gn»¥th. Again, pressiuw stimulates the 
lymphatics to actiicm ; and by the increased activity of thesa 
vessels the : muscles are attenuated. In the case of a man with 
a fractured limb, the musdes aie not only en&ebled by inac* 
tion, but diminished in size by compression &omthe dressing. 
Limbs eafeeUed in this way wiH not recover their size, tone, 
and strength, until the bandages are removed, and a proper 
amount of exercise . takeii. 

193. The pressure of tight dresses, under the name of a 
^^ snug *fit-,^V enfeebles the muscles of the bcusk, and, is a com- 
mon cause of projectiiig. shoulders and curvature of the spinal 
column. Thus every. appendage .to the dress of ladies whk^ 
^revoBtsfseei motion. of the muscles of the chest and spinal 
edimm,. weakens the imusoks tlius restrained,; and not only 
prevents the proper expansion of the lungs, But, by weakening 
^ miieekBjThich sustsun the spine, induces curvature and 
disease. iWhalebone, woQd,!8lsel, iaod every other unyielding 
substance,. should beihanished<froflft. the. toilet, as enemijos of 
the human race. 

194. Themind exerts a great -it^bmee upom the tone and 
contraetile . energy ef the 4musad,ar .sj/istem. .A person acting 
under, a healthy .me«tal .i^imnlus.will make exortbn with less 
fiidigue then^he would .without this incentive. Foritiiis neason, 
a sportsman will pureue his game miles without fatigue, while 

192. Wliy,piUoiiad ^9t,the,m»spi^«8,,Ue,fi9mpre9il€id? .1^3. What is the 
^ect of txgji^ (Oothiwg VP W the J)au?ftl«9 ? . 194. ,Whatj is ^aid of the, influ- 
ence pf tiie,miad,.upoAmus?$uJ^,w;tii4ty ? Pjy.e.a^illi*stfation of men^tal 
stimulus cooperating with muscular actiyJfy.M^ tl^e.c|f§e Qf^a.^^portW|(^. 
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his attendant, not having any mental stimulus, will become 
weary. Again, if the sportsman spends some houxs in 
pursuit of his favorite game without success, a feeling of 
languor creeps over him ; but while he is thus &tigued and 
dispirited, let him catch a glimpse of the game, — his wearied 
feelings are immediately dissipated, and he presses on i^th 
renewed energy and recruited strength. 

195. This principle was well illustrated in Uie retreat frc»n 
Hiissia of the defeated and dispirited French army. When no 
enemy was near, they had hardly strength sufficient to carry 
their arms ; but no sooner did tiiey hear the report of the 
Russian guns, than new life seemed to pervade them, and they 
wielded their weapons powerfully until the foe was repulsed ; 
then there was a relapse to weakness, and prootiation followed. 
It is thus with the invalid when riding for his heal^ ; — relate 
an anecdote, or excite this mental stimulus by agreeable con- 
versation, and much benefit will accrue from the nde to the 
debilitated person. So it is in the daily vocatioi» of life ; if 
the mind have some incentive, the tirescHneness of labor will 
be greatly diminished. Let an air of cheerfulness ever per- 
vade our every employment, and, like music, ^ it sweetens 
toU." 

196. Facts illustrative of the inutiUty^of callilig the musdea 
into action, without the cooperation of the mind, are seen in 
the spiritless aspect of many of our boarding school proces- 
sions, when a walk is taken merely for exercise, wiUiout 
having in view any attainable object But present to the 
mind a botanical or geological excursion, suid the saunter 
will be exchanged for the elastic step, the inanimate appear* 

aace for the bright eye suid glowing cheek. Tlie difierence 

■■-■■■i t , . 

195. GKye an Qlustration of mental stimulaa cooperating with muscnlar 
activity in the case of the dispirited French army in their retreat fh>m 
Russia. How can a nnion of mental impulse and muscular action be ben- 
eficial to an inralid ? Does this same jmnciple apply to those who labor ? 
196. Gire an instance of the different effects produced by the absence and 
presence of the mental stimulus. 
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k, simply, that, in the former case, the mascks are obliged to 
work ^thout that full nervous impulse so essential to their 
energetic action ; and that, in the latter, the nervous influence 
is in full and harmonious operation. 

Id7. It must not, however, be supposed that a walk sim- 
ply for the sake of exercise can never be beneficiaL Every 
one, unless prevented by disease, should consider It a duty to 
fake exercise every day in the open air ; if possible, let it be 
had in combination with harmobious mental exhilaration ; If 
not, let a walk, in an erect po8iti<», be made so brisk as to 
produce x^pid respiration and circulation of the blood, and in 
a dress tliat shall not interfere with free moticms <^ the arms 
and free expansion of the chest 

Ohservation. Tlie advantages of combming harmonious 
mental excitement, with muscular activity, is thus given by 
Dr. Armstrong : — 

" In what^er you noeai, 
huMge your Uute, Some lore the manly toils. 
The tennis some, and some the graeeftil dance; 
Others, more hardj, range the piuple heath 
Or naked stubble, where, from field to field, 
The sounding coTies urge their lab*ring flight. 
Eager an^ the rising cloud to pour 
The gun's unerring thunder; and there are 
Whom still the mead of the green archer charm. 
He ehooMti beat whoso labor entertains 
His vaeamt fancy moot ; ^ioilyouhato 
Fatiffuos you ooottf and soareo in^troves yow Umbs,** 

■ — 

197. Hi^ sot a walk, amplj aa an ezcreise, be beneftcii^ ? What is 
preferred? 
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CHAPTER XI, 

H,"XOIEKE OF TKM M-USCLES, CONTINUED. 

K^tesdQfx whgoe pp^ion is eTeet.wiU stajifi iQOg^^ walk, further^ 
and peHbrm mpre laJiipr, than an iiyiiyidual whose positioo.is 
. stoppipg, . bat. equal . in oil ot^^r respecls. The manly . port, in 
an erect altitjiuie,. depends chiefly upon t);ie action of the mus- 
cles of the back; and it follows that the fewer. tljije i;nuscles in 
a state of , tension, the less the draught jifpon the nervous sys- 
^ip, and theljejss its exhaustion. Another .adv,^in]ta^e ,>vhich 
attends the erect position is, the trunk and head are bj^anced 
upon the bones c|,nd cartilages pf the spinal column. If the 
body slightly incline forward, ^e ^nMiisc^s Atls^hed to the 
posterior side of the spine, by a gentle contraction, will bring 
it to the perpepidicular, and even incline it backward. This 
is immediately. i:e moved by a, slight pofUyjswjt^OA pf the muscles 
upon the anterior side of the spipal rcolunm. 

199. In the erect position, there is a constant slight oscil- 
lation of the body backward and forward, like the movement 
of a pendulum; while,. in the scooping poi^turevthe muscles 
on the posterior side of the spinal cokimn are kept in a state 
of continued tension and contraction, to prevent the body from 
falling forward. This enfeebles tnfe muscles of the back, and 
exhausts the nervous energy, while the erect position Favors 
their development and power, because there is an alternate 
contraction and relaxation of the muscles. Again, in the 
stooping position, the lower limbs are curved at the knee. In 

198. Why will a person who stands erect walk further, and perform more 
i.iboT, than if ho assumed the stooping posture ? 199. Why aie the masclos 
of th<M>ack 0o soon exhausted in the stooping position ? 
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this altitude, there is a constant tennon of the musclei of ihe 
lower extremities, which produces muacuUr e 



Rf. 18. 1, A parpandicalu Una Ota Hit Matra of Uh feel to Uh nppar ntnmt^ 
of UBapliultslunin, wbenlbsbamdTHU. 9, 9, 9, Tha ijitB*] cohimn, wHta In On* 
MOonl carm. Hnn Um iMid ud body an Wuood npon Uw iplnal tolamm ud 
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UahL 

ri|. «. 1, A perpeniltcuUi lln* Ihjn Ibe emDe of Uw feM. a, BiprvMBB Iba 
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200. When it is nec^isary to call into action a part of the 
muscles of the system in the performance of any «iuty, as 
those of the lower limbs in walking, if the muscles of other 
parts are in a state of inaction, the influence of the nervous 
system can be determined in an undivided manner upon those 
parts of the lower limbs in action ; hence they will not so soon 
become wearied or exhausted, as when this influence is divided 
between a gi'ealer number of muscles. In performing any 
labor, as in spealcing, reading, singing, mowing, sewing, <S^., 
there will be less exhaustion, and the effort can be longer 
maintained In the erect position of die body and head, than in 
a stooping attitude. 

Experiment, Hold in each hand a pail of water or equal 
weights, in a^ stoopuig posture, as long as it can be done 
without much suffering and injury. Again, when the mus- 
cular pain had ceased, hold the same pails of water, for the 
same length of time, in an erect posture, €Uid note the differ- 
ence in the fatigue of the muscles. 

201. If the stooping posture is acquired in youth, we are 
quite certain of seeing the deformed shoulders in old age. 
Hence the importance of duly exercising Uie muscles of the 
back, for when they are properly developed, the child pan and 
will stand erect, la this attitude, the shoulders will be thrown 
back, and the chest will become broad and full. 

202. Pupils, while standing during recitations, often inad- 
vOTtently assume the attitude represented by fig. 49, and it is 
the duty of teachers to correct this position when assumed. 
When a child or adult has contracted a habit of stooping, and 
has become round-shouldered, it can be measurably, cmd gen- 
erally, wholly, remedied by moderate and repeated efforts to 
bring the shoulders back, and the spinal column in an erect 



200. What suggestion when it is necessary to call into action a part of 
the muscular system ? Give the experiment that illustrates this prhiciple. 
aoi. Why should a d^d be tauglit toctuid er«et i 802. How can nmnd 
shoulders acquired by habit be remedied ? 
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poaition. This deformity can and should lie remedied iti out 
schools, it may take months to accomplish the desired end, 
yet it can be done as well under the direction of the kind 
instructor, as under (he stern, military drill sergeant, who uevot 
Iftils to correct this deformity among bis raw recruits. 

Fig. SO. 



fit- W. A pcDpcT podtlon Id ilnlBf. 

S03. The child thmdd he taught to ait erect lehm employed 
JM ttudy or work. This attitude favors a. healthy action of the 
various organs of the system, and conduces lo beauty and 
•ymmetry of form. Scholars are more or less inclined to lean 
forward and place the elbow on the table or desk, for support ; 
208. Whj ihoold tlw •rwt »ttilud« b« ««o=«d laiittfag J 
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and this is ofYen done when their seata are provided wiAi 
baoks. Where there ia a predisposition to curvature of the 
spine, no position is more unfavorable or more productive of 
defomuties than this ; for it is usually continued in one direc- 
tion, and the apparent deformity it induces is a projection of 
Ihe ihouldeis. If the girl is so feeble that she cannot sit 

Pig. Bl. 



erect, as represented by fig. 50, let her stand or recline ou a 
couch; either is preferable to the position represented by fig. 
51, In furnishing school-rooms, care should be taken that 
ihe desks are nol so low as lo compel the piip'ds to lean 
forward m examining their books. 
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204. The muscles^ when exhausted^ cannot 'eniure eoiditmed 
effort. When the energies of the muscular system have bees 
expended by severe and long-continued exercise, or the braia 
and nervous system prostrated by protracted mental effort, the 
muscles are unfitted to maintain the body erect in standing oar 
sitting for a long time, as the nervous system, in its exhausted 
state, cannot supply a sufficient amount of its peculiar influ* 
ence to maintain the supporting muscles of the body and head 
in a state of contraction. Hence, a child or adult, when much 
fatigued, should not be compelled to stand or sit erect in one 
posture, but should be permitted to vary the position in* 
quently, as this rests and recruits both the muscular and the 
nervous system. 

205. A slight relaxation of the muscles tends to preoeni 
their exhaustion. In walking, dancing, and most of the 
mechanical employments, there will be less fatigue, and the 
movements will be ipore graceful, when the muscles are 
slightly relaxed. When riding in cars or coaches, the system 
does not suffer so severely from the jar if there is a slight 
relaxation of the muscles, as when they are in a state of rigid 
contraction. 

Experiments. Attempt to bow with the muscles of the 
iimbs and trunk rigid, and theje will be a stiff bending of the 
body only at the hip-joint. On the other hand, attempt to bow 
with the muscles moderately relaxed ; the ankle, the knee, 
and the hip-joint will slightly bend, accompanied with an easy 
and graceful curve. of the body. 

206. The muscles when relaxed, together with the yielding 
character of the cartilage, and the porous structure of the ends 
of the bones that form a joint, diffuse or deaden the force of 

204. WheD are the muscles unfitted to maintam the system erect either 
in standing or sitting ? What is necessary when this condition of the 
system exists ? 205. Why should the muscular system be slightly relaxed 
in walking, &c. ? Give illustrative experiments. 206. What is the reason 
that we do not feel the jar in falHng from a moderate height ? 

9» 
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jars, or shbcira, in stepping suddenly down stairs, or in fall* 
kig froiy moderate heights. Hence, in jumping or falling 
from a carriage, or any height, the shock to the organs of 
the i^tem may be obviated in the three following ways : 
Ist. Let the muscles be relaxed, not rigid. 2d. Let the 
limbs be bent at the ankle, knee, and hips ; the head should 
be thrown slightly forward, with the trunk a little stooping. 
8d* Fall upon the toes, not the heel. 

J&xperimenU. Stand with the trunk and lower limbs firm, 
and the muscles rigid ; then jump a few inches perpendic* 
ularly to the floor, and fall upon the heels. Again, slightly 
bend the limbs, jump a few inches, and Ml upon the toes, and 
the difference in the force of the shock, to the brain and other 
organs, idll be readily noticed. 

207. The nrnsdes require to he educated^ or trained. The 
power of giving different intonations in reading, speaking, sing* 
ing, the vaiied and rapid executions in penmanship, and all 
mechanical or agricultural employments, depend, in a measure, 
upon the education of the muscles. In the flrst effort of mus- 
cular education, the contractions of the muscular fibres are 
irregular and feeble, as may be seen when the child begins to 
walk, or in the first efforts of penmanship. 

208. Repetition of muscular action is necessary. To render 
the acti<m of the muscles complete and effective, they must 
be called into action repeatedly and at proper intervals. This 
education must be continued until not only each muscle, but 
every fibre of the muscle, is fully under the control of the 
wilU In this way persons become skilful in every employ- 
ment. In training the muscles for effective action, it is very 
important that correct movements be adopted at the com- 

How is tlu« 8ho\m by experiment ? 207. Upon what do the dif{erent 
intonations of sound or mechanical employments depend ? Why are the 
first efforts in educating the muscles indifferent or irregular ? 208. Why 
is repetition of muscular action necessary ? Why is it important that 
correct movements be adopted in the ftist efforts of muscular education ? 
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meucement. If this is neglected, the motions will be coo* 
Btrained and improper, while power aad skill wil! be lost. 

lUvstration. If a bay, while leaming to mow, is alloired 
to swing his scythe in a Btooping position, Iwisting Iiis body at 
every sweep of the scythe, he will never become aa easy, 
efficient mower. Proper inatrnction is as necessary in many 
of the agricultural branches as in the varied mechanical 
employments. 

Fg. S2. Fig. 6Z. 



Fig. Kk An ImpmiKr, bnl bM ui Duuual poMlloB, wbeo wilttif. 
Fig^ S3, A propAT pofllttan, when writiDg. 

309. Good penmaiuhip requires properly trained mvtelet. 
To a deficient analysis of the movements of the arm, hand, 
and fingers, on the part of teachers and pupils in penman- 
ship, together with an improper position in sitdng, is to be 

B so many pupili failed ia 
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ascribed the great want of success in acquiring this art. The 
pen should be held loosely, and when the proper position is 
attained, the scholar should make an effort to imitate some 
definite copy as nearly as possible. The movements of the 
fingers, hand, and arm, necessary to accomplish this, shotdd 
be made with ease and rapidity, striving, at each effort, to 
imitate the copy more nearly. 

210. When the arm, hand, and fingers are rigid, the large 
muscles, that bend and extend these parts, are called into too 
intense action. This requires of the small muscles,^ that pro- 
duce the lateral movements, which are essential to rapidity in 
writing, an effort which they cannot make, or can with diffi- 
culty accomplish. 

Experiment. Vigorously extend the fingers by a violent 
and rigid contraction of the muscles upoij the lower part of 
the arm, and the lateral movement which is seen in their sep- 
aration cannot be made. But gently extend the fingers, and 
their oblique movements are made with freedom. 

211. An individual who is acquainted with the laws of 
health, whose muscles are well trained, will perform a certain 

, amount of labor with less fatigue and waste to the system, 
than one who is ignorant of the principles of hygiene, and 
whose muscles are imperfectly trained. Hence the laboring 
poor have a deep interest in acquiring a knowledge of prac- 
tical physiology, as well as skill in their trade or vocation. It 
is emphatically true to those who earn their bread by the 
" sweat of their brow," that " knowledge is power.'* 



210. What fs said of the lateral and oblique moTements of the aim, 
hand, and fingers in writing ? How is this shown bj experiment ? 21L Why 
is the study of physiology and hjgiene of utility to the laborer ? 
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CHAPTER XII. 

THE TEETH. 

212. Tha teeth, in composition, nutrition, and growth, 
are different from other bones of the body. They vary in 
number at different periods of life, and, unlike other bones, 
they are exposed to the immediate action of atmospheric air 
and foreign substances. The bones of the S3rstem, generally, 
\vhen fractured, unite ; but there is never a permanent union 
of a tooth when broken. 

ANATOMY OP THE TEETH. 

213. The TEETH are attached to the upper ana lower jaw- 
bone, by means of bony sockets, called aVve-o-lar processes. 
These give great solidity to the attachment of the teeth, and 
frequently render their extraction difficult The gums, by 
their fibrous, fleshy structure, serve to fix the teeth more 
firmly in the jaw. 

Observation, When a permanent tooth is extracted, these 
bony processes are gradually absorbed, so that in advanced 
age there remains only the jaw-bone covered by the lining 
membrane of the gum. This accounts for the narrow jaw 
and falling in of the lips in old age. Frequently, a piece of 
the alveolar process comes out with the tooth when extracted, 
and *Jie dentist his then the credit of " breaking the jaw.'* 

212. TVTiat is said of the teeth ? In what respect do they differ firom other 
bones of the body ? 21^—218. Giv the anatomy of the teeth. 213. What 
eonfines the teeth in the jaw-bone ? What becomes of the socket when a 
tooth is removed ? What effect has this absorption upon the jaw and 
Upt? 
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No great 'mjury results from the removal of the process in tliis 
inannei. 

214. The teeth are formeci in the interior of the jaws, and 
within dent'al cap'rules, (membranous pouches,) which aro 
enclosed within the substance of the bone, and present in 
their interior a fleshy bud, or granule, from the surface of 
which exudes the ivory, or the bony part of the tooth. In 
proportion as the tooth is formed, it rises in the socket, which 
ia developed simultoDeously with the tooth, utd pones thiough 
Ihe gum, tad shows itself without 

Fig. H. 



Fl(. S4. 1, TT» tK*f of tiM li>w«>w. 9, Baniui, orbrwicli or (hsjBW, iDWIilcb 
Iba muaclH thU moTB It are siuclieil. 3, 3, Tlie procenn wbldi ddLM ths lower 
jivr wMb Ibe bud. i, Tbe middle and IbIhbI Inclsoc iodUi or one ildt. t, Tba 
bicuspid Weill, f , Tbe cuipidi, or eye teelh. n, Ttie three molu leelli. A, iboira 
Um nUtkn of tbe pernunenl lo Uk Ismfonuy leelh. 

215. The first set, which appears in infancy, is called 
lem'po-ra-ry, or milk teelh. They are twenty in number ; ten 
in each jaw. Between six and fourteen years of age, the tem- 
porary teelh are removed, and the second set appears, called 
per'ma-nent teeth. They number thirty-two, sixteen in each 
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ZIS. The four front teeth in each jaw are called tn*c*'tor<, 
(cutting teeth ;) the next tooth in each side, the cut'pid, (ey« 
tooth ;) the next two, M-ctis'pids, (small grinders ;) the next 
two, mo'lara, (grindere.) The last one on each side of the 
jaw is called a wUdom tooth, because it does not appear until 
a person is about twenty years old. The incisors, euspids, 
and bicuapids, have each but one root The inolan of the 
iq»per jaw have three roots, while those of the lower jaw have 
but two. 

Fig. 65. 



um 



* S 1. 
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Oiservatuin. The shape of the teeth in different species of 
animals is adapted to the kind of food on which they subsist. 
Those animals that feed exclusively on flesh, as the lion, have 
the cuspids, or canine teeth, largely developed, and the molars 
have sharp cutting points. Those animals that feed on grass 
uid grain, as the horse and tne sheep, have their ntolar teeth 
more rounded and flat on the crown. The human teeth are 

218, Give the nsmes of the permanent teeth. What teeth hsTe bat one 
root, or '• fgne" ? How many toots h»Te the molars of the upper jnw? 
Of the tower jaw ? What is gnid of the >hape o( the tMth in difieKDl 
jpeclej ot animal* i 
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adapted to feed od fruits, grain, or flesh, as they are less 
pointed, than those of the cat, and more pointed than those of 
the sheep. 

217. The teeth axe composed principally of two substancea 
— the i'vo-ry and the en-am'el. The internal part of the tooth, 
or the ivory, is harder and more enduring than bone, and forms 
the body of the tooth. The enamel ia remaricable for its hard- 
ness, and varies somewhat in color with the age; temperament, 
habits, and manner of living of diiTerent individutds. When 
any part of the enamel is destroyed, it is never regenerated. 

^ M. 7>«. ST. 



Fl|. S6. A iMa vlaw jif tiM body and anuoel vt ■ from looUi. 

F1(.3T. A(W«ilenrof imnlu'laiUi. 1, Ths enamel. 3, Tda body cf tha loclti. 
3, Th« cnitr <d the ccshb dT Um Uulb Ihat ranulni Ihs jHilp. 4, A nerre Ibal 
■preadi In lbs pulp oT tbs touli. S, An iitei? Uut nmldei in lbs pulp af ttaa uah. 

318. Each tooth is divided into two parts, namely, cromt 
and root. The crown is that part which protrudes from the 
Jaw-bone and gum, and is covered by the highly polished 
enamel. The root, or " fang," is placed in the sockets of the 
jaw, and consists of bony matter. Through this bony sub- 
stance several small vessels pass, to aid in the growth and 

317- Give the atrnctuie of the teeth, ^hat is Hid of the enamel i 
918. Into how maiij parte are the teeth diTided ? Beacribe the crown. The 
nML Wlutt vaMete ptM through the bony mattei i What u their nae t 
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also in t^e removal of the tootlu There are, beside these 
vessels, small white cords passing to each tooth, called nerves. 
(See fig. 57.) When these nerves are diseased, we have the 
toothache. 

PHYSIOLOGY OF THE TEETH. 

219. The use of the teeth is twofold. 1st By the action 
of the incisors the food is divided, while the molars grind or 
break down the more solid portions of it. By these processes, 
the food is prepared to pass more easily and rapidly into the 
stomach. 

220. In the mastication of food there are two movements 
of the lower jaw — the action by which the teeth are brought 
togetlier, and the lateral motion. In the former, the food is 
cut or divided, the jaws acting like shears. This movement 
-is produced by the action of two large muscles situated on 
each side of the head and face. 

Observation. The muscles attached to the lower jaw are of 
great strength ; by their action alone, some persons are ena- 
bled to bite the hardest substances. By putting the fingers 
upon the side of the head above and in front of the ears, and 
upon the face above the angle of the jaw, while masticating 
food, the alternate swelling and relaxation of these muscles 
will be clearly felt. 

221. The lateral, or grinding movement of the teeth, is pro- 
duced by the action of a strong muscle that is attached to the 
lower jaw oh the inside. 

Observation. Those animals that live solely oa flesh, have 
only the cutting, or shear-like movement of the jaws. Those 



219 — ^222. Give the physiology of the teeth, 219. OWe one of the Amotions 
of the teeth. 220. How many moyements of the lower jaw in masticating 
food ? What effect has the first movement upon the food ? How pro- 
duced ? What is the character of the masticating muscles ? 221. How is 
the grinding motion of the teeth produced ? What is said of the move- 
mentfl of the teeth in different animals ? ^* 

10 
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that use vegetables for food, have the grinding motion ; while 
man has both the cutting and grinding movement. 

222. 2d. The*teeth aid us in articulating with distinctness 
certain letters and words. An individual who has lost his 
front teeth cannot enunciate distinctly certain letters called 
dental. Again, as the alveolar processes are removed . by- 
absorption soon after the removal of the teeth, the lips and 
cheeks do not retain their former full position, thus marnng,m 
no slight degree, the symmetry of the lower part of the fkce. 
CJonsequently, those simple observances that tend to the 
preservation of the teeth are of great practical interest to all 
persons. 

HYGIENE OF THE TEETH. 

223. To preserve the teeth^ they must he kept dean. After 
eating food, they should be cleansed with a brush and water, 
or rubbed with a piece of soft flannel, to prevent the tartar 
collecting, and to remove the pieces of food that may have 
lodged between them. Toothpicks may be useful in remov- 
ing any particles inaccessible to the brush. They may be 
made of bone, ivory, or the common goose-quill. Metallic 
toothpicks should not be used, as they injure the. enamel. 

224. The mouth should be cleansed with pure tepid water at 
nighty as well as in the morning ; afler which the teeth should 
be brushed upward and downward, both on the posterior and 
anterior surfaces. It may be beneficial to use refined soap, 
once or twice every week, to remove any corroding substance 
that may exist around the teeth ; care being taken to thor- 
oughly rinse the mouth after its use. 

225. Food or drink should not he taken into the mouth 
when very hot or very cold. Sudden changes of temperature 
wiH crack the enamel, and finally produce decayed teeth. 

222. What is another use of the teeth? 223—232. Give the hygiene 
of i&c teeth. 223. How can the teeth be preserved ? By what means ? 
224. tiow often should they be cleansed ? 225. What is said pf very hot 
Of oold drinks f 
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Observation, On this account, smoking is pernicious, be* 
cause the teeth are subjected to an alternate inhalation of both 
cold and warm air. 

226. The -temporary teeth shoxdd he removed tts soon iu 
thep become loose. If a permanent tooth makes it appear- 
ance before the first is removed, or has become loose, the 
milk tooth, although not loose, should be removed without 
delay. This is necessary that the second set of teeth may 
present a regular and beautiful appearance. 

227. Jn general, when the permanent teeth are irregular^ 
one or more should be removed. If the teeth are crowded and 
irregular, in ccmsequence of the jaw being narrow and short, 
or when they press so hard upon each other as to injure tlie 
enamel, remove one or more to prevent their looking unsight- 
ly, and in a few months the remaining teeth, with a little care, 
will fill the spa<?es. 

Observation. When it is necessary to remove a tooth, apply 
to some skilful operator. It requires as much skill and knowl- 
edge to extract teeth well^ as it does ta amputate a limb ; yet 
some persons, who possess strong arms, will obtain a pair of 
forceps, or a tooth-key, and hang out the sign of " surgeon- 
dentist," although ignorant of the principles that should guide 
them. 

228. It is not always necessary to Jiave teeth extracted when 
tJiey ache. The nerve, or the investing membrane of the 
root, may be diseased, and the tooth still be sound. In such 
instances, the tooth should not be extracted, but the diseased 
condition may be remedied by proper medication. There are 
many sound teeth, that become painful, as already mentioned, 
which are unnecessarily removed. 



"Why is smoking injurious to the teeth ? 226. "What remark respecting 
the temporary teeth ? 227. What remarks respecting the permanent 
teeth ? Do those persons that extract teeth require skill as well as knowl- 
edge ? 228. Why should not teeth be extracted at all tiroes when they 
are painful ? 
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lUustreUion, Dr. H. M., of Belfast, Me., related to me that 
an individual in that vicinity had his teeth, (all of them 
sound,) on one side of the lower jaw, extracted by an igno- 
ramus of a ^* tooth-puller,^^ and this without any relief from 
pain. The disease was tic douloureux, which was relieved 
by Dr. M. 

229. T%e preservation of the teeth requires that they he 
frequently examined. When a part of the enamel is removed, 
and a small portion of the body of the tooth has become cari- 
ous, in many instances such teeth may be preserved from 
further decay by having them filled or " plugged " with gold 
foil. All amalgams, pastes, and cheap patent articles for 
filling, should be avoided, if you would preserve both the teeth 
and the general health. 

230. The practice of cracking nuts with the teeth, or of 
lifting heavy bodies, and the constant habit of biting thread, 
should be avoided, as they finally destroy the enamel. 

231. All acidulated drinks and mineral watersy that *^ set 
the teeth on edge^'* are injurious. All tooth-powders and 
washes that contain any article that is acid, corrosive, or grind- 
ing, should be banished from the toilet Tobacco is not a pre- 
servative of the teeth. It contains " grit," which wears away 
the enamel ; beside, when chewed, it debilitates the vessels of 
the gums, turns the teeth yellow, and renders the breath and 
the appearance of the mouth disagreeable. 

232. Healthy persons have generally sound teeth, while 
feeble persons have decayed teeth. For this reason, we should 
try to learn and practise the few simple rules that promote 
health. 



Oive aa illustration of the removal of sound teeth. 229. How may 
decaying teeth be preserved ? What should be avoided in the filling of 
teeth r 230. What practices should also be avoided ? 231. What is said 
of acidulated drinks ? What effect has the chewing of tobacco upon the 
teeth ? 232. What is one reason for preserving health ? 
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CHAPTER XIII, 

THE DIGESTIVE ORGANS. 

233 From the earliest existence of the human sjrstem to 
the last ray of life, change is impressed upon it by the Giver 
of this curipus fabric. New atoms of matter are deposited, 
while the old and now useless particles are constantly 
removed. The material necessary to sustain the growth 
of the body in early life, and also to repair the waste that 
is unceasing to animal existence, is the food we eat 

234. Food, whether animal or vegetable, has no resem- 
blance to the different tissues of the system. It must undergo 
certain essential alterations before it can become a part of 
the body. The first change is effected by the action of the 
Digestive Organs. 

ANATOMY OP THE DIGESTIVB ORGANS. 

235. The digestive organs are the Mouthy Teelh^ SaVu 
vtt'Ty Glands^ Phar'ynx^ (E-sopWa-gtiSy (gullet,) Stomfach^ 
In-tes' tines ^ (bowels,) Ladte-als^ (milk, or chyle vessels,) 
Tho-radic Duct, Liv'er^ and the Pan'cre-as^ (sweetbread.) 

236. The mouth is an irregular cavity, which contains the 
instruments of mastication and the organs of taste. It is 



* See Chapter XII. 



283. What is impressed upon the human system f^om its earliest exist- 
ence ? What maintains this change ? 234. Has animal or vegetable food 
any resemblance to the different tissues of which it finally forms a part ? 
By what organs is the first change in the food effected ? 235 — ^258. GtM 
the anatomy qfthe digetHve organt, 235. Name them. 236. Describe the 
mouth 

10* 
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bounded in front by the lips ; on each side by the internal 
surface of the cheeks ; above, by the hard palate {roof of the 
mouth) and teeth of the upper jaw; below, by the tongue and 
teeth of the lower jaw ; behind, it is continuous with tlio 
pharynx, but is separated from it by a Itind of movable 
curtain, called the soft palate. This may be elevated or 
depressed, so aa to close the passage or leave it free. 

'237, The SALIVARY glands axe six in number; three on 
each side of the jaw. They are called the pa-rot'id, the 
ni^mtufil-la-ry, and the si^-lin'gual. 

Fig. 5S. 
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238. The parotid gland, the largest, is situated in front 
of the external ear, and behind the angle of the jaw. A. 
duct (Steno's) from this gland opens into the mouth, opposite 

the second molar tooth of tbe upper jaw. 
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239. Tlte suBMAxiLi^RT gland is ailualed wiihin the lower 
jaw, anterior to its angle. Its excretory duct (Wharton's) 
opens- into the mouth by the side of the fritlnmn lin'guci, 
(bridle of the tongue.) 

240. The sublingual gi,anii ia elongated and flattened, 
and situated beneath the mucous membrane of the floor of 
ihe mouth, on each side of the fnenum linguEe. It has seren 
It eight small *3ucts, which open into the mouth by the nde 
of the bridle of the tongue. 

Observation. In tlie " mumps,*' the paroCd gland ii 
Jiseased. The swelling under the tongue called the " fr<^" 
B a. disease of the sublingual gland. 



Fii.S9. A dds TlBW of lh> (te«, <B*S|ili*(n>, ind tnehMt. 1, Tba Incbea (wlBd- 
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341. The rnARTNX is a membmnous sac, situated upon the 
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upper portion of the spinal column. It extends from the base 
of the skull to the top of the tra'che-a^ (windpipe,) and is 
continuous with the oesophagus. From the pharynx are four 
passages ; one opens upward and forward to the nose, the 
second leads forward to the mouth, the third downward to the 
trachea and lungs, the fourth downward and backward to the 
stomach, 

242. The (esophagus is a large membranous tube that 
extends behind the trachea, the heart, and lungs, pierces 
the diaphragm, and terminates in the stomach. It is com- 
posed of two membranes — an internal, or mucous, and a 
muscular coat The latter is composed of two sets of fibres ; 
one extends lengthwise, the other is arranged in circular 
bands. 

243. The stomach is situated in the left side of tfie abdo- 
men, immediately below and in contact with the diaphragm. 
It has two openings; one connected with the CBSophagus, 
called the car'di-ac orifice; the other connected with the 
upper portion of the smcdl intestine, called the py-lor^ic 
orifice. It is composed of three coats, or membranes. The 
exterior, or serous coat is very tough and strong, and con- 
fines the stomach in its proper situa^on. The middle, or 
muscular coat is composed of two layers of muscular fibres, 
one set of which is arranged longitudinally, the other circu- 
larly. The interior coat is called the mucous, and is arranged 
in ru'g<B^ (folds.) The stomach is provided with a multitude 
of small glands, in which is secreted the gastric fluid. 

Illustration. The three coats of the stomach anatomically 
resemble tripe, which is a preparation of the largest stomach of 
the cow or ox. The outer coat is smooth and highly polished. 
The middle coat is composed of minute threads, which are 

241. Describe the pharynx and the passages leading from it. 242. Give 
the stracture of the oesophagus. 243. Where is the stomach situated? 
How many coats has it? Describe them. What article prepared for 
food does the stomach resemble? 



ANATOMT OF TUB DIGBSTIVK OSOAHB. 117 

arranged in two layers. Tiie fibres of these layers cross each 
other. The inner coat ia sofl, and presents many folds, usually 
called " the honey-comb." 
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244. The intestines, or alimentary canal, are divided into 
two parts — the tmall and large. The small intestine is about 
twenty-five feet in length, and is divided into three portions, 
namely, the Jht-o-d^num, the Je-ju'num, and the H'e-um. 
The large intestine is about five feet in length, and is divided 
into three parts, namely, the Ccdana, the Co'Ion, and the 
RecflUM, 

245. The duodenuh is somewhat larger than the rest of 
the small intestine, and has received its name from being in 

m. Eipliis fig. flO. Wliit is the length ot the imall Intutbw, ud 
howuitdiTidcd; What i* tha loiBth of the UiB< intHtlne » 01i«iu 
lindoa*. 3t5. DMcriba the doodanuin- 
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length about the breadth of twelve fingers. It comraeDcesi at 
the pylorus, and ascends obliquely backward to the under 
surface of the liver. It then descends perpendicularly in 
front of the right k^ney, and passes transvei'sely across the 
lower portion of the spinal column, behind the colon, and 
terminates in the jejunum. The ducts from the liver and 
pancreas open into the perpendicular portion, about six inches 
from the stomach. 

246. The jejunum is continuous with the duodenum. It 
is thicker than the rest of the small intestine, and has a 
pinkish tinge. 

247. The ileum is smsdler, and thinner in texture, and 
somewhat paler, than the jejunum. There is no mark to dis- 
tinguish the termination of the one or the commencement of 
the other. The ileum terminates near the right haunch-bone, 
by a valvular opening into the colon at an obtuse angle. 
This arrangement prevents the passing of substances from the 
colon into the ileum. The jejunum and ileum are sur- 
rounded above and at the sides by the colon. 

248. The small intestine, like the stomach, has three coats. 
Tlie inner, or mucous coat is thrown into folds, or valves. In 
consequence of this valvular arrangement, the mucous mem- 
brane is more extensive than the other tissues, and gives a 
greater extent of surface with which the aliment comes in 
contact There are imbedded under this membrane an 
immense number of minute glands, and it has a great number 
of piles, like those upon velvet For this reason, this mem- 
brane is sometimes called the villous coat 

249. The ccegum is the blind pouch, or cul-de-sac, at the 
commencement of the large intestine. Attached to its ex- 
tremity is the ap'pend'ix verm-i-formOs^ (a long, worm- 

What important ducts open into it? 246. Describe the jejunum. 

947. The ileum. 248. What is said of the coats of the intestines ? Why 

is the mucous memlmne sometimes called the Tilltiisooat? 249. Deseribe 
the cfBcum. 
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Hbaped tube.) It is from one to six inches in lengtli, and of 
tbe size of a goose-quilt. 

S50. Tbe COLON is divided into ihree parts — the aaeending, 
tnauverse, aod descending. The ascending colon poaaes 
npwaid from the right haunch-bone to the under surface of 
tbe liver. It then bends inward, and crosses the upper part 
of the abdomeo, below the liver and stomach, to tlie left side, 
under the oame of the tmnsrerse colon. At tbe left side, it 
turns, and descends to the leA haunch-bone, and is called the 
deBcending colon. Here it makes a peculiar curve upon itself, 
which is called the aig'moid fiea/vre. 

Kg. Ql. 
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251. The RECTUM is the termination of the large intestine. 
The large intestine has three coats, like the stomach and 
small intestine. The longitudinal fibres of the muscular coat 
are 'collected into three bands. These bands are nearly one 
half shorter than the intestine, and give it a sacculated 
appearance, which is characteristic of the coBCum and colon. 

252. The lacteals are minute vessels, which commence 
in the villi, upon the mucous surface of the small intestine. 
From the intestine they pass between the membranes of the 
fries' en'ter-y to small glands, which they enter. The first 
range of glands collects many small vessels, and transmits a 
few larger branches to a second range of glands ; and, final- 
ly, after passing through several successive ranges of these 
glandular bodies, thp lacteals, diminished in number and in- 
creased in size, proceed to the enlarged portion of the thoracic 
duct, into which they open. They are most numerous in the 
upper portion of the small intestine. 

253. The thoracic duct commences in the abdomen, by 
a considerable dilatation, which is situated in front of the lower 
portion of the spinal column. From this point, it passes 
through the diaphragm, and ascends to the lower part of the 
neck. In its ascent, it lies anterior to the spine, and by the 
side of the aorta and oesophagus. At the lower part of the 
neck, it makes a sudden turn downward and forward, and 
terminates by opening into a large vein which passes to the 
heart. The thoracic duct is equal in diameter to a goose- 
quill, and, at its termination, is provided with a pair of semi- 
lunar valves, which prevent the admission of venous blood 
into its cylinder. 

• 

251. What is said of the arrangement of the fibres of the muscular coat 
of the large intestine ? 252. What are the lacteals ? Oiye their course 
from the mucous coat of the intestine to the thoracic duct. 253. Describe 
the course of the thoracic duct. How is the yenous blood prevented firom 
passing into this duet ? 
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Ohscroation. The mesenteric glands, whicti jtre dtuated 
between two layers of serous ire mbrane (mesentery) that 
connects the small intestine with the spinal column, occawon- 
ally become diseased in childhbodj^ and prevent the chyle 

Sxpbis fig. 63. WtaX U uid TopeotliiK tl 
11 
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from passing to tlic tltomcic duct. Children thusafiected have 
a voracious appetite, and at th^. same time are becoming more 
and more emaciated. The diseaee is <Htlled mesenteric con- 
sumption. 

254. The liv£k, a gland appended to the alimentary canal, 
w the largest organ in the system, and weighs about four 
pounds. It ia situated in (he right side, below the diaphragm, 
and is composed of aevsral l<^s. Its upper surface ia con- 
vex ; its under, concave. This organ is retained in its placQ 
by several ligaments. It performs the doubly office of sepa- 
rating impurities from die venous blood, and of secreting a 
fluid (bile) necessary to chyllficatioa. On the under surface 
of the liver ia a^erahranoua sac, called the gaU-eyst, which 
ia generally considered as a reservoir for tbe bile. 

Hg. S3. 



Fig. a. Tk* tmitt malmf •! tk> ll< 
SBrtHtobH. «I.TkiipiU-Us*ltr,«C]F«,ladaidlalU4mMik«. n.Tteaauk 
<■ IM VMMkc kods, ftrUt tfintl ntauM. 

OlftnatioH. A good idea of the liver and intestines can 
be obtained by es&fhinjng these ports of a pig. In this nnimal, 
the saea, or pouches, of the largo intestine are well defined. 

255. The panckea3 is a long, flattened gland, analogous to 

m. DtMeriba the ]Mr. XS. WhU (• «^ of tb« itoenM t 
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the salivary glands. It is about six inches in length, weighs 
three or four ounces, and is situated transversely across tlie 
posterior wall of the abdomep, behind the stomach. A duct 
from this organ opens into the duodenum. 

256. The spleen, (milt,) so called because the ancients 
supposed it to be the seat of melancholy, is an oblong, flat- 
tened organ, situated in the left side, in contact with the dia- 
phragm^ stoanachf and the pancreas. It is of a dark, bluish 
edor, «um1 is abundantly supplied with blood, but has no duct 
which serves as an outlet for any secretion. Its use is not 
weU determined. 

Fig. 64. 
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257. The omentum (caul) consists of four layers of the 
Bcrous membrane, which descends from the stomach and 
transverse colon. A quantity of adipose matter is deposited 
uound its vessels, which ramify through its structure. Its 
function is twofold in the animal economy. 1st. It protects 
the mtestines from cold. 2d. It facilitates the movements 
of the intestines upon each other during their vermicular, or 
worm-like action. 

258. Every part of the digestive apparatus is supplied with 
vteries, veins, lymphatics, and nervous filaments, from the 
ganglionic 83rstem of nerves. 

^. "Why ii the " spleen so called ? What is peculiar to tbU organ ? 
^. Of what is the omentum composed? WTiat is its use? 268. With 
^^ if ^erj part of the digestive apparatus supplied ? 
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CHAPTER Xiy. ^ 

PHYSIOLOGY OP THE DIGESTIVE ORGANS. 

259. SiTBSTANCBS received into the stcHnach ^a food, mutft 
necessarily undergo many changes before Ihey are fitted to 
Ibrm part of the animal body. The solid portions are re- 
duced to a fluid state, and those parts that will iiourssh the 
body are separated from the waste material. 

260. The first preparation of food for admission into the 
system, consists in its proper mastication. The lips in front, 
the cheeks upon tlie side, the sofl palate, by closing down 
upon the base of the tongue, retain the food in the mouth, 
while it is subjected to the process of maS'ti-ca'tion^ (chew- 
ing.) The tongue rolls the mass around, and keeps it between 
the teeth, wliile they divide the food to a fineness suitable for 
tlie stomach. 

261. Ai^ile the food is in process of mastication, there is 
incorporated with it a considerable amount of sa-li'va^ (spittle.) 
This fluid is furnished by the salivary glands, situated in the 
ficinity of the mouth. The saliva moistens and soflens the 
food, so that, when carried into the pharynx, it is passed, with 
ease, through the oesophagus into the stomach. 

262. When the food has been properly masticated, (and in 
rapid eaters when it is not,) the sofl palate is raised from the 
base of the tongue backward, so as to close the posterior open- 
ing through the nostrils. By a movement of the muscles of 
the tongue, cheeks, and floor of the mouth, simultaneous with 

259—272. Give the physiology of the digestive wgam, 259. What ia neces- 
sary before food can nourish the body ? 260. Describe how mastication is 
performed. 261. Of what use is the saliya in the process of mastfci^tion ? 
263. How is the food precsed into the pharynx ? 
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that of the sod palate^ tijc food is pressed into the upper part 
of the pharynx. - * 

263. When in the pharynx^the food and drink are pc^ 
vented from passing into pie trachea by a simple valve-like 
arrangement, called the ep-i-glot'tu* The ordinary position 
of this little organ is perpendicular, so as not to obstruct tbe 
passage of air into the Lungs ; but in the act of swaUowingi 
it is brought directly over the opening of the trachea, called 
the glottis. The food, being forced backward, paspes rapidly 
over the epiglottis into the CBSophagus, where the circular band 
of muscular fibres above, contracts and forces the food to the 
next lowjex band« Each band relaxes and contracts succes- 
sively, and thus presses the alimentai^ ball downward and 
onward to the stomach.* 

Observation, If air is inhaled when the food or drink is 
pa^^ing over the glottis, some portions of it may be carried 
bto the larynx or trachea. This produces violent spasmodic 
coughing, and most generally occurs when an attempt is made 
to speak while masticating food; therefore, never talk when 
the mouth contains food. 

264. When the food reaches the stomach, the gastric glands 
are excited to action, and they secrete a powerful solvent^ 
called gastric juice. The presence of food in the stomach also 
increases a contractile acjtion of the muscular coat, by which 
tlie position of the food is changed from one part of this cavity 
to another. Thus the aliment is brought in t;ontact with the 
mucous membrane, and each portion of it becomes saturated < 
with gastric juice, by which it is soAened, or dissolved into 



« Theprocesa of deglutition maybe oomprehended by analyzing 
the operation of swallowing food or saUva. 



263. When the food is in the pharynx, how is it prerented from passing 
faito the trachea, or windpipe ? Describe how it is passed into the stom- 
ach ? Give the observation. 264. Describe how the food Sn the atemadt 
is converted into chyme. 

11* 
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• - 

a pulpy homogeneous moss, of a creamy consistence, called 
Chyme. Tlie food is not all converted into chyme at Ae same 
time ; but as fast as it is changed, it passes through the pyloric 
orifice into the duodenum. * 

Observation, The gastric juice has the property ^f coagu- 
lating liquid albuminous matter when mixed with' it. It is 
this property of rennet, which is an infusion of the fourth 
stomach of the calf, by which milk is coagulated, or formed 
into " curd." 

265. The city»ie is conveyed through the pyloric brifice-<^ 
the stomach into the duodenum. The chyme not only excites 
an action in the duodenum, but also in the liver and pancreas. 
Mucus is then secreted by the duodenum, bile by the liver, 
and pancreatic Jluid by the pancreas. The bile and pancre> 
atic fluid are conveyed into the duodenum, and piixed with 
the chyme. By the action of these different fluids, the chyn^ 
Es converted into a fluid of a whitish color, called Chyh^ and 
hito residuum. 

Observntion. The bile has no agency in the change 
through which the food passes in the stomach. In a H^thy 
condition of this organ, no bile is found in it The commooi 
belief, that the stomach has a redundancy of this secretlcm, is 
erroneous. If bile is ejected in vomiting, it merely shows, 
not only that the action of the stomach is inverted, but also 
that of the duodenum. A powerful emetic will,* in this way, 
generally bring this fluid from the most healthy stomacli. A 
knowledge of this fact might saviB many a stomach from Ae 
evils of emetics, administered on false impressions of their 
necessity, and continued from the corroboration of these by 
the appearance of bile, till derangement, and periiaps perma- 
nent disease, are the consequences. 

266. The chvle and residual matter are moved over the 

- ' . ■ 1 1 111 ■ - - ■ - ■ — ^- , , 

Wliat peculiar propcrtj" has gastric juice? 265. Where and how is 
ehyme converted into chyle } What is said in regard to the bile ? 266. What 
b«oomM of the cl^le ? 
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mucous surface of the small intestine, by the action of its 
muscular coat. As ^e chyle is carried along the tract of the 
mtestine, it comes in contact with the viUi, where the lacteal 
vessels commence. These imbibe, or take up, the chyle, and 
transfer it through ^ mesenteric glands into the thoracic duct, 
through which it is conveyed into a large vein at the lower 
part of the neck, in this vein the chyle is mixed with the 
venous fluid. The residual matter is conveyed into the large 
intestine, through which it is carried and excreted from the 
system. 

267. In the process of digestion^ the food is subjected to 
five different changes. 1st. The chewing and admixture of 
the saliva with the food ; this process is called nuuiiaUion. 

268. 2d. The change through which the food passes in 
the stomach by its muscular contraction, and the secretion 
from the gastric glands ; this is called chymification. 

269. 3d. The conversion of the homogeneous ch3rme, by 
the agency of the bile and pancreatic secretions, into a fluid 
of milk-like appearance ; this is chylificatian, 

270. 4tlu The absorption of the chyle by the lacteals, 
and its transfer through them and the thoracic duct, into the 
subclavian vein at the lower part of the neck.* 

271. 5th. The separation and excretion of the residuum. 

272. Perfection of the second process of digestion requires 
thorough and slow mastication. The formation of proper 
chyle demands appropriate mastication and chymification ; 
while a healthy action of the lacteals requires that all the 
anterior stages of the digestive process be .as perfect as 
possible. 

* The chyle is changed by the lacteals and xnesenterio glands, but 

the nature of this change is not, as yet, well defined or nnderstood. 

— — - ... ■ . .., ■ ^ 

Of the residuum ? 267 Recapitulate the five changes ic the digcstire 
process. 

jr»u. Let tlis pupil leTiew tlie anatomy and pbjmiology of tko digerthro ftfsna, 
ftmn flga. 6B and fiS, or fton aBBtMBloal ooOino ptato No. &. 
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CHAPTER XV. 

HYGIENE OF THE DIGESTIVE ORGANS. 

273. It is a law of the system, that each organ is excited 
to healthy and efficient action, when influenced by its appro- 
priate stimulus. Accordingly, nutrient food, that is adapted 
to the wants of the S3rstem, imparts ' a healthy stimulation to 
the saHvary glands during Ae process of mastication. The 
food that is well masticated, and has blended with it a proper 
amoimt of saliva, will induce a healthy action in the stomach. 
Well -prepared chyme is the natural stimulus of the duodenum, 
liver, and pancreas ; pure chyle is the appropriate excitant of 
the lacteal vessels. 

274. The perfection of the digestive process, as well as 
the healtli of the general system, requires the observance of 
certain conditions. These will be considered under four 
heads : — 1st. The Quantity of food that should be taken. 
2d. Its Quality, 3d. The Manner in which it should be 
taken. 4th. The Conditi^m of the system when food !« 
taken. 

275. The quantity of^ food necessary for the system, 
mries. Age, occupation, temperament, temperature, habits^ 
amount of clothing, health and disease are artiong the circum- 
stances which produce the variation. 

276. The child and youth require food to promote the 

_l ]_ - ■ ' - ■■■_■-.- ^ —■■--_.. , - . , ^, I II I _l ■ _ _ ■ I T~TW 

273—330. Give the hygiene ef the digestive organs. 273. Gire a law 
of the system. What is the appropriate stimulus of the salivary glands 
during mastication ? Of the stomach ? Of the chiodenum ? Of the 
lacteal vessels ? 274. What does the perfection of the digestite oigans 
require? 275. What exert an influence on the quantity of fbod necessary 
for the system ? 
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groicth of the different parts of the body. The more rapid 
the growth of the child, the greater tlic demand for food. 
This accounts for the keen appetite and vigorous digestion in 
childhood. When the youth has attained his full growth, this 
necessity for nutriment ceases ; after this period of life, if the 
same amount of fopd is, taken, and there is no increase of 
lahor or exertion, the digestive apparatus will become diseased, 
and the vigor of the whole i^stem diminished. 

Ohservatiaru When the body has become emaciated from 
want of nutriment, either from famine or disease, there is an 
increased demand for food. This may be gratified with 
impunity until the individual has regained the usual size, but 
repletion should be avoided. 

277. Food is required to repair the wastey or loss of <u&- 
stance that attends action. In every department of nature, 
'waste, or loss of substance, attends and follows action. When 
an individual increases his exercise, — changes from light to se- 
vere labor, — or the inactive and sedentary undertake journeys 
for pleasure, tlie fluids of the system circulate with increased 
energy. The old and exhausted particles of matter are more 
rapidly removed through the action of tlie vessels of the skin, 
lungs, kidnejTS, and other organs, and their places are filled 
with new atoms, deposited by the small blood-vessels. 

278. As the chyle supplies the blood with the newly vital- 
ized particles of matter, there is, consequently, an increased 
demand for food. This want of the system induces, in 
general, a sensation of hunger or appetite, which may be 
regarded as an indication of the geneml state of the body. 
The sympathy that exists throughout the S3rstem accords to 

276. At what age is the appetite keen and the digestion yigoront ? Whj ? 
What is said in regard to the quantity of food when the youth has attained 
his growth ? What exception, as given in the observation ? 277. Give 
another demand for food. What effect has increased exercise upon the 
system ? 278 How are the new particles of matt^ supplied ? What does 
this induce ? 
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die Stomach the power of making known this s^ite to ik% 
nervous system, and, if the functions of this faithful mooUor 
have not heen impaired by disease, abuse, or habit, the call is 
imperious, and should be regarded. 

279. When extreise or labor is lessened^ the qwmiUif of 
food should be diminished. When a person who has been 
accustomed to active exercise, or even hard manual labor, 
suddenly changes to an employm^it that demands less activity, 
the waste attendant on action will be diminished in a cor- 
'responding degree; hence the quantity of food should be 
lessened in nearly the same proportion as the amount of 
exercise is diimnished. If this principle be disregarded, the 
tone of the digestive oigans will be impaired, and the health 
of the system enfeebled. 

280. This remark is applicable to those students who have 
led laborious employments to attend school. Although the 
health is firm, and the appetite keen from habit, yet every 
pupil should practise some self-denial, and not eat as much as 
the appetite craves, the first week of the session. Afler some 
days, the real wants of the system will generally be manifested 
by a corresponding sensation of hunger. 

ObservatioTL It is a common observation that in academies 
and colleges, the older students from the country, who have 
been accustomed to hard manual labor, sufier more frequently 
from defective digestion and impaired health than the younger 
and feebler students from the larger towns and cities. 

281. Food is essential in mfiintaining a proper temper* 
ature of the system. The heat of the system, at least in part, 
is produced in the minute vessels of the several organs, by the 
union of oxygen with carbon and hydrogen, which .the food 
and drink contain. The amount. (^ heat generated, is great- 

279. Why should the quantity of food be diminished when the ex^oise 
is lessened ? What effect if this principle be disregarded ? 280. To what 
elass is this remark applicable ? What is often observed among students 
in academies and colleges ? 281. State another demand fisr food. What is 
one iouree of heat in the body ? 



est ivfieii it urmost mpidly removed firom the systeoif which 
l»oeun in cold weather. This is the duise of thtf system 
fequiring more food in winter than summer. 

Observation. Persons that do not have food sufficient lor 
the natural wants of the system, require more clothing ^lan 
those who are well fed. 

^82. The last-mentioned principle plainly indicates th^ 
propriety and necessity of lessening the quantity of food as 
the warm season approaches. Were this pmctised, ^ tone 
of the stomach and the vigor of the system would Cimtinue 
ttnimpaired, the ^ season complaints '^ would he avoided, and 
the ^^ strengthening hitters '' would not be sou^ to cieate 
an appetite. 

Observation. Stable-keepers and herdsmen are aware of 
-die fact, that as the warm season commences^ thea animals 
Teqmre less food. Instinct teaches these animals mcoe truly, 
in this particulcur, than man allows reason to guide him. 

283. The quantity of food should have rrference to the 
present condition of the digestive organs. If they iare weak- 
ened or diseased, so that but a small quantity of food can be 
properly digested or changed, that amount only should be 
taken. Food does not invigorate the system, except it is 
changed, as has been described in previous peuragraphs. 

. Observation. When taking care of a sick child, the anxiety 
of the mother and the sufTeiings of the child may induce her 
to give food when it would be highly injurious. The attend^ 
ing physician is tlie only proper person to direct what quantity 
shouM be*given. 

284. The quantity of food is modified^ in same degree^ by 

yfkj io we eat more in tiie winter tlian in the summer ? What practi- 
cal obsenration it giren ? 282. Why should the quantity of food be 
leeseaed as warm weather commences ? What would be avoided if this 
principle were obeyed? 283. Why should the present condition of the 
t Ufles tfte ergans beregardod in reference to the Quantity of food ? Mentioo 
«a iniitaaee in whidi it would be ii^udicieas to give food. 
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kahit. A healthy pets(m, iriiose exeKise m in pure air, may 
be accustomed to take more food than is necessaly. The 
useless excess is removed from the system by the waste out* 
lets, as the skin, lungs, liver, kidneys, 61c, In stteh eases, 
if food is not taken in the usual quantity, diere will be a fee)*' 
ing of emptiness, if not of hunger, from the want, of the tisual 
distention of the stomach. This cfondition of the dtgestiT^ 
organs may be the resuh of disease^ but it is more frequently 
produced by inordinate daily indulgence in eating, amounting 
almost to gluttony. 

285. Large qnantUies of food oppress the stoma€h, mnd 
eaaae general languor of the whole body. This is produeed 
\tf the extra demands made on the system for- aa increased 
supply of blood atxd nervous fluid to enable the stomach to 
free itself of its burden. Thus, when we intend to make any 
extraordinary effort, mental or physical^ at least for one meal. 
We should eat less food diaa usual, satber than a greater 
quantity. 

286. No more food should he eaten than is harely . suf" 
Jieimt to satisfy the appetite. Nor should appetite^ be ooo-i 
founded with taste. The one is a natural desire §ox food to 
supply the wants of the system ; the other b a& artificial 
desire merely to gratify the palate, 

287. Although many things may aid us in debermining the 
quantity" of food proper, for an individual, yet there is no 
certain guide in all cases. It is maintained by some, that the 
sensation of hunger or appetite is always an indication of the 
want of food, while the absence of this peculiar sensation is 
regarded as condusiVe evidence that aliment is n(A demanded^ 



284. Show the effect of habit upon the quantity of food that is eaten. 
What is said in regard to inordinate "eating ? 285. "What is the cflfect of 
eating large quantities of food ? What suggestion when an extraordinary 
effort, either mental or physical, is to be made ? 286. How much food 
should generally be eaten ? 287. What is Che awertion of some pcnons 
relatiye to the quantity of food necessary for the system ? 

12 
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This astertion is not correct, as an appetite may be created 
for food by condiments and gGrmwadixing^ which b as arti- 
ficial and as morbid as that whidi craves tobacco or ardent 
8{ttrits. On the other hand, a structural or fbnctional disease 
of the brain may prevent that organ from taking cognizance 
of the sensations of the stomach, ^en the system actually 
requires nourishment Observation shows^ that disease, habit, 
the state of the qiind, and other circumstences, exert an 
iiiflu«!)ce on the appetite. 

Observation. Dr. Beaumont noticed, in the experiments 
upcm Alexb 8u Martin, that after a certain amount of food 
was converted into chyme, the gastric juice ceased to ooze 
from the coats of the stomach. Consequently, it has been 
inlbrred by some writers on physiology, that die glands which 
supply the gastiic fiuid, by a species of instinctive intelligence, 
would <mly secrete enough fluid to convert into chyme the 
aliment needbd to supply the real wants of the S3rstem. What 
are the reasons for this inference ? There is no evidence that 
the gastric glands possess instinctive intelligence, and can 
there be a reason adduced, why they* may not be stimulated 
to extra functional action as well as other (organs, and why 
they may not also be influenced by habit ? 

288. While all agree that the remote or predisposing^ 
cause of hunger is, usually, a demand of the system for 
nutrient material, the proximate or immediate cause of the 
sensation of hunger is not clearly understood. Some phys- 
iologists suppose diat it is produced by an engorged condition 
of the glands of the stomach which supply the gastric juice ; 
while others maintain that it depei»ls on a peculiar condi- 
tion of the nervous system. 

289. The quality of the food best adapted to the wants of 
the system is modified by many circumstances. There are 

What does obserration show? 288. What is said of the causes of 
hunger? 288. Why k not the same kind of food adapted to different 
ia^Tidoals? 
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many varieties of food, and these are much modified by the 
different methods of preparation. The same kind of (bod ur 
not equally well adapted to different individuals, or to the 
same individual in all conditions ; as vocation, health, exposure, 
habits of life, season, climate, ^., influence the condition of 
the system. 

290. The question is not well settled, whether anhnal or 
vegetable food is best adapted to nourish man. There are 
nations, particularly in the torrid zone, that subsist, exclusively, 
on vegetables ; while those of the frigid zone feed on fish or 
animal food. In the temperate zone, among civilized nationsi 
a mixed diet is almost universal. When we consider thB 
organization of the human system, die form and arrangement 
of the teeth, the structure of the stomach and intestines, we 
are led to conclude, that both animal and vegetabte food is 
requisite, and that a mixed diet is mo§t conducive to strength, 
health, and long life. 

291. The food should he adapted to the distensible charae^ 
ter of the stomach and alimentary canal. ^ The former will be 
full, if it contain only a gill ; it may be so distended as to 
contain a quart. The same is true of the intestines. If the 
food is concentrated, or contains the quantity of nutriment 
which the system requires, in small bulk, the stomach and 
intestines will need the stimulation of distention and friction, 
which is consequent ' upon the introduction and transit of the 
innutritious material into and through the alimentary canal. 
If the food is deficient in innutritious matter, the tendency 
is, to produce an inactive and diseased condition of the diges- 
tive organs. For this reason, nutrient food should have blend- 
ed with it hinutritious material. Unbolted wheat bread is 
more healthy than hot flour cakes ; ripe fruits and vegetables 
than rich pies, or jellies. 

293. What is said of the adaptation of animal and Tegetable food to man. 
291. What Is said of the distentible character of the -stomach and 
alimentary canal* What is the effect of eating Wjfhly eoncentrKt^ 
foodr Why it the unboHen wheat bread more healthy than flour cakce ? 
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29ISL The dwervaoce of this rule is of more importance to 
■tudentSy sedentary mechanics^ and those individuals whose 
digestive apparatus has heen enfeebled^ than to those of active 
habitB, and firm health. This principle has been and may 
be illustrated by experiments upon the inferior animals. 
Feed a dog with pure sugar or olive*oil, (articles that contain 
no iiAutritious matter,) for several weeks, and the evil efiects 
of concentrated nutriment will be manifested. At first, the 
dog will take his food with avidity, and seem to thrive upon it ; 
soon this desire for food will diminish, his body emaciate, his 
eye become ulcerate, and in a few weeks he will die ; but 
mix bran or sawdust with the sugar or oil, and the health and 
vigor of the animal will be maintair-ed for months. A similar 
phenomenon will be manifested, if grain.only be given to a 
borse, without hay, straw, or material of like character. 

Ob^ervatum. The circumstance that different articles of 
food contain different proportions of waste, or innutritious mat- 
ter, may be made practically subservient in the following way : 
If, at any particular season of the year, there is a tendency 
to a diarrhoBay an article that contains a small proportion of 
WtmtB should be selected for food \ but, if there is a tendency 
to an inactive, or costive condition of the intestinal canal, such 
kinds of food should be used as contain the greatest propor- 
tion of waste, as such articles are most stimulating to the 
digestive organs^ and, consequently, most laxative. 

293. In the selection of food, the influence of season and 
climate should he con^iered. Food of a highly stimulating 
character may be used almost with impunity during the cold 
weather of a cold climate ; but in the warm season, and in a 
warm climate, it would be very deleterious. Animal food, 
being more stimulating than vegetable, can be eaten in the 

292. What classes in the community should observe the last-mentioned 
principle ? IJ^w has the effect of concentrated nutriment been illustrated ? 
Shaw how a proper selection of food may promote the health. 293. What 
Wad of food i» adapted to oold weather I To warm weather ? 
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winter ; but vegetable food should be used more freely in the 
spring and suinmer. 

294. The influence of food on the system is modified hy 
the age of the individual. The organs of a child are more 
sensitive and excitable than those of a person advanced in 
years. Therefore a vegetable diet would be most appropriate 
for a child, while stimulating animal food might be conducive 
to the health of a perscm advanced in life. 

Observation^ When the digestive organs are highly 
impressible or diseased, it , is very important to adopt a 
nutritious, unstimulating, vegetable diet, as soon as the warm 
season commences. 

295. Habit is another strong modifying influence* If a 
person has been accustomed to an animal or vegetable diet* 
and there is a sudden change from one to the other, a diseased 
condition of the system, particularly of the digestive apparatus, 
usually follows. When it is necessary to change our manner 
of living, it should be done gradually.* 

296. Some temperaments require more stimulating food 
than others. As a general rule, those persons whose sensa- 
tions are comparatively obtuse, and movements slow, will be 
benefited by animal food ; while those^ individuals whose 
constitutions are highly impressible, and whose movements 
are quick and hurried, require a nutritious and unstimulat- 
ing vegetable diet. 



* The system is gradually developed, and all changes of fbod, 
apparel, labor, exercise or position, sbonld be gradual. Even achio^ 
from a bad to a good habit, on this principle^ should be graduaL 

I.I' I ■ I 

294. What kinds of food are appropriate to old age? "Why? "What 
kinds to childhood? Why? 295. What is the effect when there is a 
ladden change from a vegetable to an animal diet? How should all 
changes of the system be made ? 296. Do different tcmperamente require 
different ]und8 of food ? What general mle is given ? 

IS* 
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TABLE, 

•BOWINQ TH£ MEAN TIME OF DIGESTION OF TIIE DIFFERENT 

▲STICLE8 OF DIET. 



AiOeka. 



Apples, sour, hard, . . 
, mellow, 

—, sweet, do., 

Bass, striped, fresh, . 

Beans, pod, 

Beef, fresh, lean, rare, 

. , dry, 

— — steak, 

— ^, with salt only, . 

, with mustard, . 

< , fresh, lean, . . . 

— , old, hard, salted. 

Beets, 

Bread, wheat, fresh, . 

— — , com, 

Butter, 

Cabbage head, . . . . . 
, with vinegar, 

' » •••••••• 

Cake, sponge, 

Carrot, orange, • * . • 

Catfish, 

Cheese, old, strong, . 
Chicken, full-grown, . 
Codfish, cured, dry, . . 
Com, green, & beans, 
— — • bread, ....... 

— cake, ....... 

Custard, 

Dumpling, apple, . . . 
Ducks, domesticated, 
"^■"•^^^"j WUu, ....... 

£gg8, fresh, .- . . . 



» • • 



.... 



Flounder, fresh, . . . 
Fowl, domestic, . . . 



Goose, ........ 

Lamb, fresh, 

Liver, beefs, fresh, . 



Prepara- 
tion. 


Time 

h. m. 




Raw, 


2 50 


Raw, 


2 


Raw, 


1 30 


Broiled, 


3 


Boiled, 


2 30 


Roasted, 


3 


Roasted, 


3 30 


Broiled, 


3 


Boiled, 


3 36 


Boiled, 


3 10 


Fried, 


4 


Boiled, 


4 15 


Boiled, 


3 45 


Baked, 


3 30 


Baked, 


3 15 


Melted, 


3 30 


Raw, 


2 30 


Raw, 


2 


BoUed, 


4 30 


Baked, 


2 30 


Boiled, 


3 15 


Fried, 


3 30 


Raw, 


3 30 


Fricas*d, 


245 


Boiled, 


2 


BoUed, 


3 45 


Baked, 


3 15 


Baked, 


3 


Baked, 


2 45 


Boiled, 


3 


Roasted, 


4 


Roasted, 


4 30 


foiled 
hard. 


3 30 


Boiled 


3 


soft. 


Fried, 


3 SO 


Raw, 


2 


Fried, 


3 30 


Boiled, 


4 


Roasted, 


4 


Roasted, 


250 


Broiled, 


2 30 


Broiled, 


2 



Articles. 



Meat hashed with 

vegetables. 
Milk, 



Mutton, f^sh. 



Oysters, fresh. 



Parsnips, . . . 
Pig, sucking, . 
Pigs' Teet, soused. 
Pork, fat and lean, . 
, recently salted, 



steak, . . . 

Potatoes, Irish, 



Rice, 

Sago, 

Salmon, salted, . 

Sausage, fresh, . 

Soup, beef, vegeta- > 

bles, and bread, ) 

, chicken, . . . , 
, mutton, 

, oyster, 



Suet, beef, fresh, . . 
, mutton, . . . . 



Tapioca, 

Tripe, soused, . . . . 

Trout, salmon, fresh, 



Turkey, domesti- 
cated, 



Turnips, flat. 
Veal, fresh. 



•, wild, . . . . 



Venison steak, . . . . 



Frepara- 
tiou. 



Warm'd, 

Boiled, 

Raw* 

Roasted, 

Broiled, 

Boiled, 

Raw, 

Roasted, 

Stewed, 

Boiled, 

Roasted. 

Boiled, 

Roasted, 

Boiled, 

Fried, 

Broiled, 

Raw, 

Broiled, 

Boiled, 

Baked, 

Boiled, 

Boiled, 

Boiled, 

Broiled, 

Boiled, 

Boiled, 
Boiled, 
Boiled, 
Boiled, 
Boiled, 
Boiled, 
Boiled, 
Boiled, 
Fried, 

Roasted, 

Boiled, 

Roasted, 

Boiled, 

Broiled, 

Fried, 

Broiled, 



Time 



h. m. 
2 30 



15 
15 



55 
15 
30 
30 
30 

15 
30 
15 
15 

15 
30 

230 

1 
II 45 

4 

3 



20 



3 

3 30 
3.30 
5 30 

4 30 
2 

1 
1 
1 



30 
30 



2 30 



25 
18 
30 

30 
35 
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297. The preceding table exhibits the general resahs of 
experiments made on Alexis St. Martini, by Dr. Beaumont, 
when he endeavored to ascertain the time required for the 
digestion of different articles of food.* The stomach of St 
Martin was ruptured by the bursting of a gun. When he 
recovered from the effects of the accident under the surgical 
care of Dr. Beaumont, the stomach became adherent to the 
side, with an external aperture. Nature had formed a kind 
of valve, which closed the aperture from the interior, and thus 
prevented the contents of the stomach from escaping ; but on 
pushing it aside, the 4)rocess of digestion could be seen. 
Through this opening, the appearance of the coats of the 
stomach and food, at different stages of digestion, were 
examined. 

298. In view of this table, the question may be suggested, 
Is that article of food most appropriate to the system which a 
most easily and speedily digested ? To this it may be replied, 
tliat the stomach is subject to the same law as the muscles 
and otlier organs ; exercise, withm certain limits, strengthens 
it. If, therefore, we always eat those articles most easily 
digested, the digestive powers will be weakened ; if over- 
worlced, they will be exhausted. Hence the kind and amount 
of food should be adapted to the maintenance of the digestive 
powers, and to their gradual invigoration when debilitated. 

Observation, Food that is most easily digested is not al» 
ways most appropriate to a person convalescing from disease. 
If the substance, passes rapidly through the digestive pro- 



♦ The time reqiiired for the digestion of the different articles of 
food might vary in other persons ; and would probably vary in the 
same individual at different periods, as the employment, health, 
season, &c., exert a modifying influence. 

297. How was the time required for digesting different articles of food 
ascertained ? 298. How is the question answered, whether that article is 
most appropriate to the system which is most easily digested? Give 
obMrration. 
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tsess, U. may induce a recurrence of the disease. Thus the sim- 
ple preparations which are not stimulating, as water-gruel, are 
better or a sick person than the more digestible beef and fish. 

299 All artides of food may be considered in two rela- 
UoQs : 1st, As nutritive. 2d, As digestible. Substances axe 
nutritious in proportion to their capacity to yield the elements 
of chyle, of which carbon, hydrogen, and nitrogen, are the 
most essentia ; they are digestible in proportion to the facility 
with which they are acted upon by the gastric juice. These 
properties should not be confounded in the various articles 
used for food. 

80O. Some articles of food contain the elements of chyle in 
jgreat abundance, yet afford but little nutriment, because Aey 
are difficult of digestion ; while other articles contain but a 
small quantity of these elements, and afford more nourishment, 
because they are more easily affected by the digestive process. 

301. As a " living body has no power of forming elements, 
or of converting one elementary substance into another, it 
therefore follows that the elements of which the body of an 
animal is composed must be in the food." (Chap. III.) Of 
the essential constituents of the human body, carbon, hydrogen, 
oxygen, azote, or nitrogen, are the most important, because 
they compose the principal part of the animal body ; while 
the other elements' are found in. very small proportions, and 
many of them only in a few organs of the system. 

Observation. Nitrogen renders food more stimulating, par- 
ticularly if combined with a large quantity of carbon, as beef. 
Those articles that contain the greatest amount of digestible 
carbcm are most nutritious, as sugar. Again, food may be 
highly nutritive that contains no carbon or nitrogen, but when 
decomposed afford hydrogen and oxygen, as milk. 

302. The following table, by Pereira, in his treatise on 
Food and Diet, may aid the student in approximating to 
correct conclusions of the quantity of nutriment in different 
■kinds of food, and its adaptation to the wants of the system. 
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TABLE, ♦ 

BIOWINO THB AYBRiLOB %VANTITT OP DBT, OR SOLID MATTBB, OAMBOMf 
VTIBOQSS, AND mOt^ftUBB, Ut I>im|lEJIT ARTICLES OF DIBT. 



On« bundled Parts. 



Arrowroot, •••••••••• 

Jeans,. ...•..••...•. 

Beef, fresh 

Bread, rye, 

Butter, 

Cabbage, 

Canot,.^ •••••*•••.. 

Cherries, 

Chickens, 

Codfish, 

Cucumbcors, 

Eggs, whites, »«*.«.« 

~— , yolk, 

Lard, Aog*s, 

Milk, cow's, , ^, ^ 

Oats, 

Oatmeal, . , ^ . 

Olive-oil, 

Oysters, ..,, ,c 

Peaches, 

Pears, 

Peas, 



Plums, greengage. 
Potatoes. ..,,..• 

Rje,.T: 

Suet, mHtton,. * . . 
Starch, poUto, . • . 
- — -, wheat, . .. , 
Sugar, maple,.. * 4 

■ -, renned, . . . 

■ ■> brown, • • • 

Turnips, , 

Veal, roastfed, . . . 
Wheat, 



Dry 



81.8 
«5.89^ 

ir.T^ 

7.7 
12.4 
25.15 
22.7 
20 
2.86 
90 
46.23 

100 
12.98 
79.2 
93.4 

100 
12.6 
19.76 
16.12 
84 

28.90 
24.1 
8a4 

100 

92 
85.2 



85!5 



36.4 

88.21 

12.957 

80.674 

6$A 



• • • • 

.... 

• • • « 

• • . . 

• • • • 

79.098 

• . . . 
40.154 

• • « • 

77.50 



35.743 

16.'^ 
.38.5a0 
78.996 
86.44 
37.5 
42.1 
42.5 
40.88 

52.52 
39.415 



Mltio|eii. 



• • • • 



3.752 



0.28 
0.80 

• » 

1.742 



0.3615 
1.417 



WllM* 



00275 
14.70 
1.966 



18.2 
14.11 
75 
32.21 

• • • • 

92.3 

87.6 

74.85 

77.3 

80 

63.77 

• • • • 

87,0» 

20.8 

6.« 

87.V 

80.24 

83^ 

16 

71.10 

76.^ 

lfi.6 

• • • • 

18 
14.8 

. . . T# 

• r • •-' 
...» 

tus 



■';' "' 



2/k^ I^thepupamentioQi^hosecrlicles^ef lis^dlliartaririitoiC^BtH- 
tKms, from a rcTiew of this taUt, and the lart fow yytyplM 
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CHAPTER XVI. 

lil^OIKffS OF THE DIGSSTIYE ORGANS, CONTINUED, 

303. The manner in which food should be taken is of raiich 
praetical importance ; upon it the health of the digestive organs 
qieasumbly depends. But few circumstances modify the 
proper manner of taking food, or should exercise any con- 
tnriling influence. 

304. Food should he taken ai regular periods. The inter* 
val between meals should be regulated by the character of the 
food, the age, hisalth, exercise, and habits of the individual. 
The digestive process is more energetic and rapid in the 
young, active, and vigorous, than in the aged, indolent, and 
feeble ; consequently, food should be taken more freqi»ntly 
by the former than by the latter class. 

305. In some young and vigorous persons, food may be 
digested in one hour ; in other persons, it may require four 
hours or more. The aver&ge time, however, to digest an ordi- 
nary meal, will be from two to four hours. In all instances, 
the stomach will require from one to three hours to recruit 
its exhausted powers after the labor of digesting a meal, 
before it will again ei^r upon the rigorous performance of 
its duties. 

306. Food should not he taken too frequently. If food is 
taken befinre the stomach has regained its tone and enei^ by 
repose, the secretion of die gastric juice, and thS contiftction 

■ ■ ' ' ■ ■ ' ' ' ^ ' ' " . ' ^ '■ 

903. Why it it important that we regard the manner of taking our food ? 
S04. How should the interraU between meala be regulated? 305. What ia 
the average time required to digest an ordinary nie«l ? Mw Why shottld 
not Ibod bii takes too ft^qMhitlyr 
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<^ tbe muscular fibres, will be imperfect. Again, if food is 
taken before tbe digestion of tbe precedmg meal has been 
completed, the effects will be still worse, because the food 
partially digested becomes mixed with that last taken. There- 
fore the interval between each meal should be long enough 
for the whole quantity to be digested, and the time of repose 
should be sufficient to recruit the exhausted organs. The 
feebler the person and the more debilitated the stomach, the 
more important to observe the above directions. 

Observation^ In the feeding of infants, as well as in 
supplying food to older children, the pre<»eding suggestions 
should always be regarded. The person who has been con- 
fined by an exhausting sickness, should most scrupulously 
leg^rd this rule, if he wishes to regain his strength and flesh 
with rapidity. As the rapidity of the digestive process is less 
m students and individuals who are engaged in sedentary 
employments, than in stirring agriculturists, the former class 
ue more liable to take food too frequently than the latter, 
while its observance is of greater importance to the sedentary 
wdsan than to the lively lad and active farmer. 

307. Food should he well masticated. All solid aliments 
should bo reduced to a state of comparative fineness, by the 
teeth, before it is swallowed ; the gastric fluid of the stomach 
win then blend with it more readily, and act more vigorously 
Jn reducing it to chyme. Th$ practice of swallowing solid 
food, slightly masticated, or " bolting ^' it down, tends to 
derange the digestive process and impair the nutrition of the 
•ystenu 

^. Mastication should he moderate^ not rapids In mas- 
ticating food, the salivary glands are excited to action, and 
*ome time must elapse before they can secrete saliva ia sufli- 

^^t persons would bs benefited by oM^rring the preceding re- 
^''ks? 307. Why should food be well masticated? What is the efieat 
^"bolting down" food} aoa How sWld ibMlio^tkni bo porfionnodl 
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cieiit quantities to moisten it. If the aliment is not supplied 
with saliva', digestion is retarded ; besi^^, in rapid eating, 
thore food is generally consumed than the system demands, 
or can be easily digested. Laborers, as well as men of leisure, 
should have ample lime for taking their meals. Imperfect 
thastication is a prevailing cause of indigestion. 

309. Pood should he masticated and fallowed vntJioiU 
drink. As the salivary glands supply fluid to moisten the dry 
food, the use of tea, coffee, water,' or any other fluid, is not 
demanded by nature's laws while taking a meal. One objec- 
tion to '* washing down '* the food with drink is, the aliment 
is moistened, not with the saliva, but with the drink. This 
tends to induce disease, not only in the salivary organs, by 
leaving them in a state of comparative inactivity, but in 
the stomach, by the deficiency of the salivary stimulus. 
Another is, large quantities of fluids, used as drinks, give 
undue distention to the stomach, and lessen the energy of the 
gastric juice by its dilution, thus retarding digestion. Again, 
drinkiS taken into the stomach must be removed by absorption 
before the digestion of other articles is commenced. 

Observation. Were it customary not to place drinks 6n the 
table until the solfd food is eaten, the evil arising from drink- 
ing too much at meats would be obviated. The horse is never 
known to leave his provender, nor the d± his blade of grass, to 
wash it down ; but many persons, from habit rather than thirst, 
drink largely during meals. 

310. The peculiar sensation in the mouth and fauces, catled 
thirst, may not always arise from the demand for fluids to 
increase the serum (water) of th6 blood, as in the desire for 
drink attendant on free perspiratibn, for then, pure water or 
some diluent drink is absolutely necessary ; btit it may be the 

Why should all i)crson8 liaye ample time for eating } 309. "Why are 
drinks not necessary while masticating food? Give, the oisjections to 
•• washing 'ddwn" food. What observation relaiiye to drink? 310. DoM 
the sensation of thirst always arif e from a real want of the system ? 
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result of fever, or local disease of the parts connected with 
the throat. In many instances, thirst may be allayed by chew* 
mg some hard substance, as a dry cracker. This excites a 
secretion from the salivary glands, which removes the disa- 
greeable sensation. In ^rst, attendant on a heated condition 
of the system, this practice affords relief, and is safe ; while 
the practice of drinking large qusmtitiea of cold fluids, is 
unsafe, and should never be indulged. 

311. Food or drink should not he taken when very hei. 
When food or drink is taken hot, the vessels of the mucous 
membrane of the gums, mouth, and stomach are unduly stim- 
ulated for a short time; and this is followed by reaction, 
attended by a loss of tone, and debility of these parts. This 
practice is a fruit^l cause of spongy gums, decayed teeth, 
sore mouth, and bidigestion. 

312. Food or drink should not he taken very cold. If 
a considerable quantity of very cold food or liquid be taken 
immediately into the stomach, the health will be endangered, 
and the tone of the system will be impcdred, from the sudden 
abstraction of heat from the coats of tiie 8K>mach, and 
from surrounding organs, to impart warmth to the cold food 
or drink. 'Diis airests the digestive process, and the food is 
retained in the stomach too long, and causes oppression and 
irritation. Consequently, food and drink that are moderately 
heated are best adapted to the natural condition of the diges* 
live apparatus* 

Observation^ Food of an injurious quality, or taken in an 
improper manner, affects the inferior animals as well as man. 
The teeth of cows that are closely penned in cities, and are 
fed cm distillery slops, or the unhealthy slop^ and remnants 
oi kitchens, decay and fall out in about two years. Can &e 
milk of such diseased animals be healthy — the proper no«r- 
ishment for children ? 



Give instances when it does and when it does not. 811. Why shofild not 
food or drink be taken hot? 812. "Why should they not be taken eoM? 
Show iWn^irf the effects of improper ibod upon the inferior animals. 

18 
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3^3. The CONDITION of tbie system should be regajrded when 
^bod is taken. This is necessary, as the present and u^terioiv 
condition, of the digestive apparatus \s strongly influenced by 
the state of the other organs of the system. 

314 Food should not b^ taken wmediately c^ter severe 
exertion^ either of the hq^y or mind^ For all organs in 
action require and receive more bipod and nervous fluid, than 
when at rest. This is true of the brain, muscles, and yo« 
cal organs, when they have been actively exercised. The 
increased amount of fluid, both sanguineous and nervqxxf^ 
supplied to any organ during extra functional action^ is ab? 
straeted from other parts of the system. This enfeebles wa4 
pqrD^ptrates the parts that supply the blood and nervous fluid to 
the active organ. Again, virhen.any orgap, haa been in vigor- 
ous Qction for a few hours, some time vidll elapse before the 
iHcrea^d action of the arteries and nerves abates, and a due 
supply of fluids is transmitted to other organs, or an equilibrium 
of action in the system is reestablished^ 

3J&. Thus food should not be takoa immediately after 
severe mental labor, protraoted 8peakiDg<, c<^tinued singing^ 
(Mr laborious manual toil ; as^ the digesdve oi^ans wiU be in^ a 
stale of comparative debility, and consequently unfit to digest 
food# From thirty to sixty minutes should elapse, afler the 
cessation of severe employment, before food is takent This 
tune majr be spent ia cheerful amuseoi^t or social converse 
tion. 

ObservaHom Hie practice of studeae^ts andr accouatants 
gmag: iminediately from severe mental labor to. their meals, 
ista pernicious one^ an4 a. fruitful caxise of indigestion and 
mental debility. The custom of Gunners and mechanics 
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S1& Shimld ihB condition of tlije afnttm be rogard^d in taking fbdd^ 
814. When should food' not be taken? Why? What is the result whea 
«aLorg«a has been in Tigorous action ? 315. Aftei the cessation of severii 
iffOt It^^ mucb timp slM)iild c^Lgire before easing? What is (me eansa of 
^ ^ s mUffl a«»of«rSjtu^fi^a^ as^9uivt|i|ats.? 
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hnrryoig from their toil to the dinner-taUe, does much to 
ea«8e djapepskt and debility among these ciaiises in com* 

316. Severe mental or manual toil shotdd not be entered 
t^MMt immediatelff after eating. As there is an increased 
amo»Rt of blood and nerrous finid siif plied to the stomach 
and alimentMy canal during die digestion of food, a deficiency 
exists in other organs. This is evinced by a slight paleness 
of the skin, and a disinclination to active thought and exercise; 
Under such circumstances, if either the mind, vocal organs, 
&t muscles are called into energetic action, ^ere will be an 
abstraction of the necessary amount of blood and ner- 
vous fkiid fvom the stomach, and the process of digestion 
win* be arrested. This will not only cause disease of the 
digestive organs, but chyle vdll not be fonned, to nourish the 

Illustration. An English gentleman fed two dogs upon 
similar artioles of fbod. He permitted one to remain quiet in 
a dark room i the odier he sent in pursuit of game. At the 
expiration of one hotur, he had both killed. The stomach of 
fo dog" thttt )md< remained quiet was neariy empty. The 
feed had been piroperiy changed and carried forward intathe 
fdhnenftiry canal* In the stomach of the dog that had used 
Us itiuScles in cheising game, the i^iment remeuaed neariy 
analtered. 

31T. The same prinoiplo may be applied to the action of 
itm oi^gans of man^r If his mmd or muscles act intensely 
soon after eatings the stomach will not be snffioiendy sdmu- 
kted by blood and nervous- fluid to change the food in a^ 
suitable period. The 9panidi praotioe of having a ^ siesta,'* 
er steep after dinner, kr fhr better than the custom of the 

■.— .aiMfc— .M***— — n^— ^— — Jm**J>»*— 1*^*— .il II. I I I—— I I I I I I M 

316. Why riumld not sereremairaal or mental exertion be made irame- 
Hattly afttr eating ? State the illustration. 317. May this principle be 
spplied to the aotioM of the human stomach? Wliat is said o£ the Spanish 
eislom of reitinff alter dinner ? 
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Anglo-Saxon race, who hurry from their meals to the field, 
^op, or study, in order to save time, which, in too many 
instances, is lost hy a sense of oppression and sufieiing which 
soon follows. 

318. In some instances of good health, the infringement of 
this or^tnic law may seem to pass with impunity, hut Nature, 
^ugh lenient, sooner or later asserts her claims. The prac- 
tice of the Spaniard may be improved by indulging, for an 
hour before resuming toil, in moderate exercise of the mu£»cu- 
lar system, conjoined with agreeable conversation and a 
hearty laugh, as this facilitates digestion, and tends to " shake 
the cobwebs from the brain." 

ObservcUion. No judicious teamster drives his animals as 
soon as they have swallowed their food, but gives them a 
period for repose, so that their food may be digested, and 
their systems invigorated. In this way, he secures the gieatest 
amount of labor from his team. 

819. The mind exerts an i^uence upon the digestive pro^ 
cess. This is clearly exhibited, when an individual receives 
intelligence of the loss of a friend or of property. He 
may at the time be ^tting before a plentiful board, with a 
keen appetite ; but the unexpected - news destroys it, because 
the excited brain withholds its stimulus. This shows the pro- 
priety of avoiding absorbing topics of thought at meals, a^ 
labored discussions and matters of business ; but substitute 
cheerM and light conversation, enlivening wit, humor, the 
social intercourse of family and friends ; these keep the brain 
in action, but not in toiL Under such circumstances, the 
blood and nervous fluid flow freely, the w(»rk of digestkm is 
readily commenced, and easily carried on. 

320. Indigestion arising from a prostration of the nervous 

system;, should he treated with great care* The food should 

■ ■ - ■ 

Of the Anglo-Saxcn race? 318. How can the Spanish custom be im- 
proved ? 319. How is the influence of the mind on the digestire process 
exhibited ? What does it show the necessity of avoiding ? 320. How 
should indigestion arising from nerrous prostration be treated ? 
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be Simple, nutritious, moderate In quantity, and taken at legii- 
lar periods. Large quantities of stimulating food, frequently 
taken, serve to increase the nervous prostration. Those 
afflicted should exercise in the open air, and engpige in social 
conversati<MQ, that the brain may be excited to a natural or 
healthy action, in order that it may impart to the digestive 
orgaxis the necessary stimulation. 

321. Persons should abstain from eatings at least three 
hours before retiring for sleep. It is no unusual occurrenceY 
for those persons who have eaten heartily immediately before 
retiring to sleep, to have unpleasant dreams, or to be aroused 
from their unquiet slumber by colic pains. In such in- 
stances, the brain becomes partially dormant, and does not 
impart to the digestive oi^ans the requisite amount of nervous 
influence. The nervous stimulus being deficient, the unchanged 
food remains in the stomach, causing irritation of this or^oi* 

Illustration. A healthy farmer, who was in the habit of 
eating one fourth of a mince pie immediately before going to 
bed, became annoyed with unpleasant dreams, and, among the 
varied images of his fancy, he saw that of his deceased father. 
Becoming alarmed, he consulted a physician, who, after a 
patient hearing of the case, gravely advised him to eat ha^faf 
a mince pie, assuring him that he would then see his grand* 
father. 

322. When the general system and digestive organs are 
enfeebled^ mild^ unstimulating food^ in small quantities^ shouid 
be given. In the instance of a shipwrecked and iamished 
mariner, or a patient recovering from disease, but a small 
quantity of nourishment should be given at a time. The reason 
for this, is, that when the stomach is weakened from want 
of nourishment, it is as unfitted for a long period of action in 

321. What is the effect of eating immediately before retiring for sleep ? 
Bow is this illustrated in the case of a healthy fanner ? 322. How should 
the food be giyen when both the digestlye organs and general system ax* 
dcbiliUted ? Oiye the reason. 

13» 
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digesting food, as the muscles are, under Hke circumstances, 
for walking. Conse<]uently, knowledge and prudence should 
direct the administration of food under tiiese circumstances. 
The popular adage, that ^^ food never does harm when there 
is a desire for it,^* is untrue, and, if practicidly adopted, may 
be mjurious and destructive to life. 

Observation. Liquids are rapidly removed fh>m fhe stom- 
ach hy absorption. Hence, in cases of great prostration, 
whon it is desirable to introduce nutriment into the system, 
without delay, the animal and vegetable broths are a desirable 
and convenient form of supplying aliment 

<323. The condition of the akin exercises as important in* 
Jhence on the digestive apparatus. Let free perspiration be 
cheeked, either from uncleanliness or from chills, and it will 
diminish the funcHonal action of the stomach and its asso- 
ciated organs. This is one of the fruitful causes of the 
^^ liver and stomach complcdnts^' among the half-clothed and 
filtl^ population of the crowded cities and villages of our 
country. Attention to clothing and bathing would likewise 
prevent many of the diseases of the alimentary canal, called 
** seascm complaints,^^ particularly among children. 

dM. Restricting the movements of the ribs and diaphragm 
impairs digestion. At each flill inspiration, the ribs are 
elected, and the central portion of the diaphragm is depressed, 
froni one to two inches. This depression is accompanied by a 
relaxation of the anterior abdominal walls. At each act of 
expiration, the relaxed abdominal muscles contract, the ribs 
are depressed, the diaphragm relaxes, and its central parts 
ascend. These movements of the midriff cause the elevation 
and depression of Uie stomach, liver, and other abdominal 
organs, which is a natural stimulus of these parts. 

In cases of great prostration, irhat is recommended ? 323. How is 
tHe influence that tke skin exercises on the digestive organs illustrated ? 
884. What effect on tiie digestiye process has the restriction of the ribs 
And diiqthragm ? 
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825. It 18 noted of individutds who restmm the ^tee more* 
tnenid of thie ftbdominhl muscles by tight dresses, that the tone 
and vigor of the digestive oi^ans are diminished. Th« 
restricted waist will not admit of a full and deep inspiration ; 
and so essential is this to health, that abuse m this respect 
soon enfeebles and destroys the functions of the system. 

326. Pure air is necessafjf to give n keen appetite and 
tigorous digestion. The drgestive organs not only need the 
stinralus of blood, but they absolutely need the influence of 
pure blood, which cannot exist in the system, except when we 
breathe a pure air. From this we learn why those persons 
who sleep m small, ill ventilated rooms, have little or no 
appetite in the morning, and why the mouth and throat are so 
dry and disagreeable. The eflect of impure blood, in dimin- 
islung the desire for food, and enfeebling the digestive organs, 
is well illustrated by the following incidents. 

Illustrations. 1st. Dr. Reid, in his work on ^ Ventilation 
of Rooms,^*. relates that an innkeeper in London, when he 
provided a public dinner, always spread his tables in an 
under-ground room, with low walls, where the air was con- 
fmed and impure. He assigned as a reason for so doing, that 
his guests consumed only one third as much food and wine, 
ts if the tables were laid in the open air. 

2d. A manufacturer stated before a committee of the 
British Parliament, that he had removed an arrangement for 
ventilating his mill, because he noticed that hb men ate much 
more afler his mill was ventilated, than previous to admitting 
fresh air into the rooms, and that he could not afford to have 
them breathe pure air. 

Observation, Many of the cases of indigestion among 
clergymen, seamstresses, school teachers, sedentary me- 

825. What it observed of those individuals that restriot the moTementi 
of the abdominal muscles? 326. "WTiy is pure air necessary to vigorous 
digestion ? Give illustration 1st. IllustraUon 2d. What is on« cause of 
indigestion among the sedentary class in community ? 
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chanics, and factory opemtives, are produced by breathing 
the impure air of the rooms they occupy. These cases can 
be prevented, as well as cured^ by proper attention to 
ventik^tion* 

327. The position of a person^ in standing or sittings 
exerts an influence upon the digestive organs. If ^ person 
lean, or stoop forward, the distance between the pelvic bones 
and the diaphragm is diminished. This prevents the de* 
pression of the diaphragm, while the stomach, liver, pancreas, 
and other abdominal organs, suffer compression, which induces 
many severe diseases of these organs. As healthy and well- 
developed muscles keep the spinal column in an erect position, 
which conduces to the health of the organs of digestion, the 
child should be taught to avoid all positions htU the erects while 
studying or walking. This position, combined with unre- 
stricted waists, will do much to remove the now prevalent 
disease, dyspepsia. 

328. Whatever kind of aliment is taken^ it is separated 
into ntUriment and residuum ; the former of which is con- 
veyed, through the medium of the circulation, to all organs 
of the system, and the latter, if not expelled, accumulates, 
causing headache and dizziness, with a general uneasiness; 
and, if allowed to continue, it lays the foundation of a long 
period of suffering and disease. For the preservation of 
hefdth, it is necessaiy that there should be a daily evacuation 
of the residual matter. 

Observation. In chronic diseases of the digestive organs, 
very frequently, there is an inactive, or costive condition of 
the alimentary canal. This may be removed in many cases, 
and relieved in all instances, by friction over the abdominal 
organs, and by making an effort at some stated period each 

day, (evening is best,) to evacuate the residuum. In acute 

^ _ . __^ 

827. "Why does the position of a person affect digestion? 328. Into 
what are different kinds of aliment separated ? 
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diseases, as fever, regard should be giyen to regularity in 
relieving the intestines of residuum. Attention to this sug* 
gestion will obviate the necessity of cathartic medicine. 

329. We would add, for the benefit of those afOicted with 
hemorrhoids, or piles, that the best time for evacuating the 
intestinal canal would be immediately before retiring for the 
night. During the night, while recumbent, the protruding 
parts return to their proper place, and the surrounding organs 
acquire increased tone to retain them. The same observance 
will do much to prevent such prostrating diseases.* 

330. To recapitulate: digestion is most perfect when the 
action of the cutaneous vessels is energetic ; the brain and 
v6cal organs moderately stimulated by animated conversa^ 
tion ; the blood well purified ; the muscular 83rstem duly 
exercised ; the food of an appropriate quality, taken in proper 
quantities, at regular periods, and also properly masticated. 



• The axinary organs, as well as the intestinal canal, should be 
ficfequently and regularly evacuated. Some most distressing and 
fisequently inoorable complaints are caused by false customs and 
fidse delicacy in this particular. Teachers should be particularly 
carefiily and regard this suggestion in reference to young pupils. 



890. Give the summary when digestion is most perfect. 
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CHAPTER XVII, 

THE CIRCXILATOBY OUQAVB. 

831. Thb ultimate object (^ the food and drink intodiiced 
into the body, is tQ fUmish material to pfomote tibe fprowth 
and repair ^e waste of the (Hrgans o( the syatem. The fc^ 
mation of chyle (the nutrient portion of the Ibod) has been 
ttaced th«>u§^ the digestive process, and ita transfer into the 
vein at the lower part of the neck, from which it is conveyed 
to the heart; and, fimdly, in the lui^ it assimilates to the 
character of blood. 

332. The blood, ai^r standing a short lime, when dmwo 
from its vessels, separates into sdrum^ (a watery fluid,) and 
cO'agH^4nm^ (clot.) This flwd is distributed to every part of 
the system. Iliere is no part so minute that it does not 
receive blood. The oi^ans by which tbis distribution is 
effected are so connected that there is properly neither begin- 
ning nor end ; but as it respects their functions, they are con- 
nected in a complete circle. From this circumstance, they 
are called the Circulatory Organs, 

ANATOMY OF THB CIRCULATORY ORGANS. 

333. The circulatory organs are the Hearty Ar'te'Hes^ 
Fein5, and Cap'tl-la-ries, 

334. The heart is placed obliquely, in the left cavity of 
the chest, between the right and left lung. Its general form 

331. What is the ultimate object of the food ? 332. Of what ii the blood 
composed ? What is said of the distribution of the blood ? 333. Name 
thA circulatorj organs. 334 — 351. Give the anatomy of the drevlatoty 
OTffana. 83i. Describe the heart. 



AHATOMT 6P THE cnCOUTORT OWOtMa. 1S& 

a Aat of an inverted cone, the bue of which is direeMd 
Dpward and backward, toward tlie right shoulder, while ita 
afiez points forward to the left aide, about three Incites from 
llie sternum to the ^aee between the fiflh and mzth ribs. Ita 
under side rests upon the tendinous portion of the diaphragm. 
The heart is surrounded by a aac, called tlie per-i-ear'di-v^ 
(heart-case.) The interim aur&ce of this membrane secretei 
B watery fluid, that lubrioatea the exterior of the heart, and 
dmates friction between h and the p«ic&i<diiim. 



Fig. B7. A bacit Titw of the heart, 1, Tie right suriclo. 3, Tbe left lOilele, 
i, The right (entiMle. 4, The lelY Tentride. 9, S, T, The veucre that atti tin 
blood to and rnnuUiebnn. 9, 10, 11, Tbe nairleni Teieeli of the hean. 

Observation. In health, there is usually about a tea-spoon- 
ful of fluid in the pericardium. When these parts are dis- 
eased. It may be thrown out more abundantly, and sometimes 



• AH vesiela that carry blood ta the heart, are called vtlm. All 
Tegaels that carry blood from tha heart, are called arleria. 

WUb irtiBt fa it mmnmdBd ? What is tti aw f How much floid doH 
tin when hadtby r 
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amoonta to serenl ouneea, produdng a disease called dropsy 
of the heart. But all the unpleasant sensationB in the region 
of the heart are not caused by an increased amount of fluid in 
Ibe pericardium, as this disease is not of frequent occurrence. 
335. The heart is composed of muscular fibres, that 
trnveiBe it in difierent diiectioDs, some longitudinaUy, but 
roost of them in a spiral direction. The human heart is a 
double oi^LU, or it has two tddes, called the right and the left. 
The compartnients.t^ the two sides are separated by a mus- 
cular (ep'tum, or partitjon. Again, each aide of the heart is 
divided into two parts, called the Ai^ri-ele (deaf ear) and the 
Yen'tri^U. 

Kg. 68. 



Hf. n. A iMtlciD of til* bwrt, ttuntiat IB aTM« at nhw. 9, Tb* i)^ 

MDkla. 4, Ttaa openlDf betveu Ui* ri^ Uriels nBd rigbl rantricls. B, Tbailsbt 
nniildo. t, TlM Menapld nlTEi. 7, TIh pglnioiiuj mnaij. 9, Tlw HBilmH 

lit, Ths left auricle. 13, Tin openls; beiwHK ttaa led mtrlcte and Mt notriela, 
14, Tbe Un Tantridb IS, Tbe miml nlret, 16, Tlie usU. IT, Tbe Rmilaau 

336. The auhicles differ in muscularity from the ventri- 
cles. Their walla are thinner, and of a bluish color. These 
cavities are a kind of reservoir, designed to contain the blood 
arriTuig by the veins. 

337. The vehtricles not only have their walla thicker 
than the auricles, but d»ey differ in their internal stnictuiw. 
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From the interior of these cavities arise fleshy coIuibbs^ called 
ahhim^ruE ear^ne-a. 'Hie walls of the left yentriele are thicker 
and stronger than those of the right 

338. The cavities in the right side of the heart are triangn* 
lar in shape ; those of the left, oval. Each cavity will con- 
tain about two ounces of blood. Between the auricle and 
yentriele in the right side of the heart, there are three folds, 
or doublings, of thin, triangular membrane, called the tri^eus'' 
jnd valves. Between the auricle and ventricle in the left si^, 
there are two valves, called the mitral. There are seen pass- 
ing from the floating edge of these valves to the columna 
camese, small white cords, called clior'dcR tenfdi-rut^ which 
prevent the floating edge of the valve from being carried into 
the auricle. 

339. The right ventricle of the heart gives rise to the PtiZ'- 
fiuMia-ry artery ; the left ventricle, to a lai^e artery called 
the A'Ortfa, At the commencement of each of these arteries 
there are three folds of membrane, and from their shape, they 
are called sem'i'lu'nar valves. 

340. The heart is supplied with arteries and veins, which 
ramify between its muscular fibres, through which its mUrieni 
blood passes. It has, likewise, a few lymphatics, and many 
small nervous filaments from the sympa^etic system of nerves. 
Hiis organ, in its natural state, exhibits but slight indicati<ms 
of sensibility, and although nearly destitute oi the sensation of 
touch, it is yet, however, instantly affected by every painful 
bodily excitement, or strong mental emotions. 

Observation, To obtain a clear idea of the heart and its 
valves, it is recommended to examine this part of an ox or 

338. How do the caTities in the heart diifer ? What is found between 
the auricle and yentriele in the right side of the heart ? How many yalves 
in the left side, and their names ? Where are the tendinous cords, and 
what is their use ? 339. What yessels proceed from the yentriclcs ? What 
is said of their valres ? 840. With what is the heart supplied ? What is 
said of its sensibiHty ? How can wi idea of the structure of the heart be 
obtained ? 

14 
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calfl 'In Ofder Ibat each Ten^de be opened wi&out BBiitHat* 
ing the fleshy Golumns^ tendinous coids, and yalves, <^ on 
each side of the septum parallel to it This may be easily 
foand between the ventricles, as they differ in thickness. 

341. The ARTERIES are the cylindrical tubes that conyey 
the blood from the heart to every part of the system. They 
are" dense in structure, and preserve, for the most part, the 
cylindrical form, when emptied of their blood, which is their 
condition after death. 

342. The arteries are composed of thiee ooats. The 
external, er cellular coat, is firm and strong ; the middle, or 
fibrous coat, is composed of yellowish fibres. Tkaa ooeA is 
elastic, fragile, and thicker than the external coat Its elas- 
ticity enables tlie vessel to accommodate itself to the quantity 
of .blood it may contain. The internal coat is a thin, serous 
membrane, which lines the interi(»r of the artery, and gives 
it the smooth polish which that surface presents. It is ecxir 
tinuous with the lining membrane of ike heart 

343. Communications between arteries are free and nu- 
raerous. They increase in frequen<iy with diminution in 
the size of the branches, so that through the medium oi &e 
minute ramificaticms, the entire body may be consideced as 
one circle of inosculation. The arteries, in their distributicNd 
through the body, are enclosed in a loose, cellular investment, 
called a sheath, which separates them firom the surrounding 
tissues. 

344. The PiTLjtoNAEY artery commences in frcMjt of the 
<Nrigin of die aorta. It ascends obliquely to the under surface 
of the arch of the aorta, where it divides into two branches, 
one of which passes to the right, the other to the lef^ lung. 
These divide and subdivide in the structure of the lungs, and 

terminate in the capillary vessels, which form a net-work 

*■ ■ ■ ' '. I ■ — I . ■ 

341. What are arteries ? 342. Give their structure. 343. What is said 
of the communicationfl between the arteries ? In their distribution, how 
•re they separated from the surrounding tissues ? 344. Describe the pul- 
monary artery. 
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around Oie air-cells, Bnd becorm continuous with tlie minute 
branches of the pulmonary veins. This artery conveya the 
impure blood to the lunga, and, vilh its corresponding veinn, 
establishes the later, or pulmonic dradalinn. ., 
Rg. 89. 



Fl|v 89. I, The trsFliH. t, Tli* li«n. a, Tbg uiiu. r, Tha poImaiiuT utfT 
I, Til* binneJi atlhe pulmunarr iittHj ttiu dlTldn In tba 1^ liin|. 9, Thabmnch 
IbU diviJn in Ihs rishl Innf. 

Tbe divteloni of tliia enory contlnua la divldg ud nbdlvlde, nnlil tlwr bKiKM 
iHHwieillun hllra la ilic. TliEnminotsvoKli pan DnttlHiJr-ulli,RpnHiilad 
bjr Aiult dark polDti mund Uh mu^n of IliB luii|i. 

345. The aorta proceeds from the left ventricle of the 
heart, and contains the pure, or arterial blood. This trunk 
gtres off branches, which divide and subdivide to their ulti- 
mate ralniiications, constituting the great arterial tree which 
pervades, by its minute subdivisions, every part of the aninwil 
frame. This great artery and its divisions, with their return- 
ing veins, constitute the greater, OTsystemie circulation. 

"Wliat doea thU utery uid iU tt rrtapftn^ing tub* tttabliBh i Bipltin 
<g. as. 3U. SMoiba tha aorta. Wlwt do tbli wtKT ■»« Hi mm- 
ipondiag T(iDi conititate 1 
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nt-n The wto ud to bnntliH. I, Tbs hmbhi h ibiM (T lb* MtU. 
a, ThcKrcli ofUia uma. 3, Tho umtid iiury. 1, Tbii unopdnJ ultry, S, TiM 
•obekrlui inarj. B, Ths ufflirr BrUr?. 7, Ths bnchiil aiteir. 8, The ndiol 
■ntiT- It, TfasulurHlerT. 10, The iliac aneij. It, Tbaftmcmi uwir- I^Tb* 
llbial artery. 13. T1i« pdroneok artery- 

346. The vziNS are the Teasels which return the blood to 
the auricles of the heart, aAer it has been circulated by die 

What doH <(. TV npnMDt I SM. What ■» th* nliu ? 
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arteries through the yarious tissues of the body. They are 
thinner and more delicate in structure than the arteries, so 
that when emptied of their blood, they become flattened and 
collapsed. The veins commence by minute radicles in the 
capillaries, which are every where distrib«ted through the 
textures of the body, and coalesce to constitute larger and 
larger branches, till they terminate in the large trunks which 
convey the dark-colored blood directly to the heart In diam- 
eter they are much larger than the arteries, and, like those 
vessels, their combined area would constitute an imaginary 
cone, the apex of which is placed at the heart, and the base 
at the surface of the body. 

347. The communications between the veins are more 
frequent than between the arteries, and take place between 
the larger as well as among the smaller vessels. The office of 
these inosculations is very apparent, as tending to obviate the 
obstructions to which the veins are peculiarly liable, from the 
thinness of their coats, and from inability to overcome great 
impediments by the force of their current. These tubes, as 
well as the arteries, are supplied with nutrient vessels, and it 
is to be presumed that nervous filaments from the sympathetic 
nerves are distributed to their coals. 

348. The external, or cellular coat of the veins, is dense 
and firm, resembling the cellular tunic of the arteries. The 
middle coat is fibrous, like that of the arteries, but extremely 
thin. The internal coat is serous, and also similar to that of 
the arteries. It is continuous with the lining membrane of the 
heart at one extremity, and with the lining membrane of the 
capillaries at the other. 

349. At certain intervals, the internal coat forms folds, or 
^— ^— '^■^— ~ * ■ ^^■^-^— — ^— i» i^^.^-^— ^^^^>»«.— —— ^— .^^— ^«.^_^».»^— .— ^— — ^— — ^j^^— 

"Where do they commence ? 347. What is said of their communiea* 
tions ? What is the apparent design of the inosculations of the reins ? 
What vessels are distnbnted to the coats of the reins? 34S. GHve the 
structure of the coats of the yeins. 349. How are the valyes in the 
veins formed? 

14 • 
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duplicates, which constitute valves. Theyare generally com- 
posed of two semilunar folds, one on each side of the vessel. 
The free extremity of the valvular folds is concave, and 
directed forward, so that while the current of blood selstoward 
the heart, they piftsent no impediment to its free passage ; but 
let the current become retrograde, and it is impeded by their 
distention. The valves are most numerous in the veins of the 
extremities, particularly the deeper veins situated between the 
inuscles ; but in some of the larger trunks, and also in some 
of the smaller veins, no valves exist. 

Fig. n. 
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350. The CAPILLASIE3 conslltuto a microscopic net-work, 
and are so distributed ilirough every part of the body as to 
render it impossible to Introduce the smallest needle beneath 
the skin, witliout iToaading Ecveral of these fine vessela. 
They are remarkable for the uniformity of diameter, and for , 
the constant divisions ond conununicatious which toko place 
between them. 

3&1. The capillaries inosculate, on the one hand, with the 
UnninaL extremhy of tite arteries, and on the other, with the 
commencemoot of the veins. They establish the communi- 
OLlion between the temunation of the arteries and the begin- 
ning of the veins. The important operations of secretion 
tnd the c<Miversion of the nutrient materials of the blood Into 
Inoe, muscle, ^., are performed in these vessels. 

Fig. 72. Fig. 73. 
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M. Wbat do the capilluiH eonititntc i Fot wlut are Ihmj ramuk- 
■^t«) 3«l. ^7h■t relation do the; boar ta the artstles and veins? Wh*l 
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CHAPTER XVIII, 

PHYSIOLOGY OF THE CmCULATORY OHOANS. 

352. The walls of all the cavities of the heart are com- 
posed of muscular fibres, which are endowed with the 
property of contracting and relaxing, like the muscles of the 
extremities. The contraction and relaxation of the mus- 
cular tissue of the heart, produce a diminution and en- 
largement of both auricular and ventricular cavities. The 
right and left auricles contract simultaneously. When these 
contract, the right and left ventricles dilate. The dilatation of 
the ventricles is termed the di-asfto-le of the heart ; their con- 
traction, its sys'tO'le, 

353. The ventricles contract quicker and more forcibly 
than the auricles, and they are three times longer in dilating 
tiian contracting. The walls of the right ventricle, being 
thinner than the left, are more distensible, and thus this cavity 
will contain a greater amount of blood. This arrangement 
adapts it to the venous system, which is more capacious than 
the arterial. The thicker and more powerful walls of the 
left ventricle adapt it to expel the blood to a greater distance. 

354. rnie valves in the heart permit the blood to flow from 
the auricles to the ventricles, but prevent its reflowing. The 
valves at the commencement of the aorta and pulmonary 

352—386. Give the physiology of the circulaiory orgom, 852. What do 
the eoBtraetKon and Taxation of the muscular walls of the heart 
produce ? How do the auricles and yentricles contract and dilate ? ' 
353. "What is said of the contraction and dilatation of the ventricles in 
the heart ? How is the right yentricle adapted to its fimcUon ? How 
the left ? 354. What is the use of the Talres in the heart ? Those of 
tile aorta and pulmonary artery? 
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mrteiy, peimit the blood to flow ^tn the Tentricles Jnlo these 
Tessela, but prevent its returning. 

355. The functiw of the different parts of the heart, 
will be given, by aid of fig. 74; The blood passes from tbe 
Tight auricle (3) into the right ventricle, (5,) and the tricuspid 
valves (6) prevent ita reflux ; from the right ventricle the 
blood is forced into the pulmonary artery, (7,) through which 
it passes to the lungs. The semilunar valves (9) prevent 
this circula^g fluid returning to the ventricle. The blood, 
while passing over the air-celb in the lungs, in the minute 
divisions of the pulmonary artery, is changed from a bluish 
coIm lo a blight red. It is then returned to the left auricle 
of die beait by the pulmonary veins, (11, 11.) 
Pig. 7*. 
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Observation. If the blood is not changed in tKe iungB^ it 
will not flow to the pulmonary veins. This phenomenoa ui 
seen in instances of death from drowning, stranglingi ca^rbonic 
acid, &c. The same is true, but in a less degree, of indi- 
viduals whoso apparel is tight, as well as of those who breathe 
impure air, or have diseased lungs. 

356. The left auricle, (12^) by its contraction, forces the 
blood into the left ventricle, (14.) The mitral valves (15) -{mto* 
vent its refiowing. From the left ventricle the blood is forced 
into the aorta, (16,) through which, and its subdlviuons, it is 
distributed to every part of the system. The semilunar valvea 
(17) prevent its returning. 

Observation, The parts of the circulatory orguis jhobI 
liable to disease are the valves of the heart, particularly the 
mitral. When these membranous folds become ossified or 
ruptured, the blood regurgitates, fund causes great distress in 
breathing. The operations of the system are thus disturbed, 
as the movements of the steam engine would be if its valves 
were injured, or did not play freely. 

357. The diffotrence between the functions of the pulmo- 
nary artery and aorta, is, the former communicates with the 
right ventricle of the heart, and distributes only impure blood 
to the lungs ; the other connects with &e left ventricle of the 
heart, and distributes pure blood to the whole body, the lungs 
not excepted. At the extremity of the divisions of the aorta, 
as well as the pulmonary artery, are found capillary vessels. 
This curious net-work of vessels connects with the minute 
veins of the body, which return the blood to the heart. 

Observation* The function of the veins of the ^fstemic 



What is tke^ effSect when the Uood is not ehmngad in the Inngt? 
866. Describe- the circulation of the blood from the left avskle to the 
geMral system. What part of the ctrculatory organs is most liable t6 
disease? Wha* is the effi^et when tl» valves are diseased ? 857. Gfreth* 
difference in the ftmetieaeof the pttfa n oiauy artery^and aorta. Showtht 
retoliwi betwesp: the ftignriniw of the ertsriws muk ▼■!># hoth oT tlie H- 
asonle and systemie eireulation. 
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circulation is similar to. the office of the arteries in the lungs, 
and thai the veins of the pulmonic ciiculation transmit to the 
hfiaxt tho pure, or arterial blood, and thus resemble in their 
function the arteries of the general system. 

358. The veins that receive the blood from all parts of the 
body, follow nearly the same course as the arteries. The 
myriads of these small vessels beneath the skin, and others 
that accompany the arteries, at last unite and form two la^^ 
trunks, called ve'na ca'va as-cend'ens^ and descend' ens. 

Observation. A peculiarity is presented in the veins which 
come from the intestines. After forming a large trunk, they 
enter the liver, and ramify like the arteries, and in this organ 
they again unite into a trunk, and enter the ascending vein, 
or cava, near the heart. 

359. The ventricles of the heart contract, or the ^^ pulse " 
beats, about seventy-five times every minute, in adults; in 
infants, more than a hundred times every minute ; in old 
persons, less than seventy-five times every minute. The 
energy of the contraction of this organ varies in different 
individuals of the same age. It is likewise modified by the 
health and tone of the system. It is difficult to estimate ihe 
muscular power of the heart ; but, comparing it with other 
muscles, and judging from the force with which blood is 
ejected from a severed artery, it must be very great. 

Ohservation. The phenomenon known imder the name of 
pulse, is the motion caused by the pressure of the \>\oqA 
against the coats of the curteries at each contraction of tho 
ventricles. 

360. The following experiment will demonstrate that the 
blood flows from the heart. Apply the fingers upon the artery 

858. What U the course of the veins > What peculiarity is observable 
in the veins of the liver ? 359. How often does the heart contract, or the 
pulse beat, in adults ? In infants ? In old persons ? What is said of the 
tnergy of its contraction in different persons ? How is the pulse produced ? 
IBOi Demonstrate by experiment that the blood ito^ from the heaift; 



■n 
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at the wrist, at two different points, about two inches apart ; 
if the pressure be moderately made, the " pulse " will be felt 
at both points. Let the point nearest the heart be pressed 
firmly, and there will be no pulsation at the lower point ; but 
make strong pressure upon the lower point only, nnd the pul- 
sation will continue at the upper point, proving that the blood 
flows from the heart, in the arteries, to different parts of the 
system. 

361. There are several influences, either separately or 
combined, that propel the blood from the heart through the 
arteries, among which may be named, — 1st. The contraction 
of the muscular walls of the heart. 2d. The contractile and 
elastic middle coat of the arteries aids the heart in impelling 
the blood to the minute vessels of the system, 3d. The 
peculiar action of the minute capillary vessels is considered, 
by some physiologists, as a motive power in the arterial circu- 
lation. 4th. The pressure of the muscles upon the arteries, 
when in a state of contraction, is a pbwerfUl agent, particu- 
larly when they are in active exercise. 

362. The following experiments will demonstrate that the 
blood from every part of the system flows to the heart by the 
agency of the veins. 1st. Press firmly on one of the veins 
upon the back of the hand, carrying the pressure toward the 
fingers ; for a moment, the vein will disappear. On remov- 
ing the pressure of the finger, it will reappear, from the blood 
rushing in from below. 

2d. If a tape be tied around the arm above the elbow, the 
veins below will become larger and more prominent, and also 
a greater number will be brought in view, while the veins 
above the tape are less distended. At this time, apply the fin- 
ger at the wrist, and the pulsation of the arteries still continues, 
fehowing that the blood is constantly flowing from the heart 

361. State the influences that propel the blood from the heart. 362. De- 
monstrate by the first ezp«riment that the blood flows .to the heart. By the 
•eoond experiment. 
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through the arteries, into the veins ; and the increased size of 
the yeins shows that the pressure of the tape prevents its 
flowing back to the heart 

363. The influences that return the blood to the heart through 
the veins, are not so easily understood as those that act on the 
blood in the arteriefs. Some physiologists have imputed an 
active propulsive power to the capillary vessels in carrying 
the blood through the veins. This is not easily explained, 
Uid perhaps it is as difficult to understand. An influence 
upon which others have dwelt, is the suction power of the 
heart in active dilatation, acting as a cw afronte (power in 
front) m drawing blood to it 

364. Another ii^uence that aids the venpus circulation is 
attributed to the propulsive power of the heart It is not 
easy to comprehend how this power of the heart can be 
extended th2\>ugh the capillary vessels to the blood in the 
veins. Again, an iinpcnrtant agency has been found, by some 
physiologiBts, in the inspiratory movements, which are sup- 
posed to draw the Uood of the veins into the chest, in order 
to supply the vacuum which is created there by the elevation 
of the ribs and the descent of the diaphragm. 

365. One of the most powerful .causes which influence the 
venous circulation, is the frequently-recurring action of the 
muscles upon the venous trunks. When the muscles are 
contracted, they compress ^t portion of the veins which lie 
beneath the swell, and thus force the blood from one valve to 
the oflier, toward the heart When they are relaxed, the 
veins refill, and are compressed by the recurring action of 
die muscles. 

Observation. The physician, in opening a vein, relies on 
the energetic contractions and sudden relaxations of the 

803. Whatissaid of the influences that return the blood to the heart? 
What is said of the propolsiTe power of the capillaries ? Of the suction 
power of the heart ? 864. Give another influence. State another agency. 
886. What is one of the most powerful causes which influence Tenooa 
dreulation? Give practical observation. 

15 
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muscles, when he directs the patient to clasp the head of a 
cane, or the arm of a chair ; ^ese alternate motions of the 
muscles cause an increased flow of hlood to the veins of the 
ligated arm. 

366. The muscles exercise an agency in maintaining the 
venous circulation at a point ahove what the heart could per- 
form. ' As the pulsations are diminished by rest, so they are 
accelerated by exercise, and very much quickened by violent 
effort. There can be little doubt that the increased rapid- 
ity of the return of blood through the veins, b, of itself, a 
sufficient cause for the accelerated movements of the heart, 
during active exercise. 

Ohservaiion, The Quantity of blood in different individtials 
varies. From twenty-five to thirty-five pounds may be consid- 
ered an average estimate in a healthy adult of medium size. 
The time in which the blood courses through the body and 
returns to the heart, is difierent in difierent individuals. Many 
writers on physiology unconditionally limit the period to three 
minutes. It is undeniable that the. size and health of a per- 
son, the condition of the heart, lungs, and brain, the quantity 
of the circulating fluid, the amount and character of the 
inspired air, and the amount of muscular action, exert a mod- 
ifying influence. The time probably varies from three to 
eight minutes. 



' 966. Tlniat caxMek iSke aceelerated moremeiits of tke heiLrt during active 
€Xe]lci86 r 



KoCe» " Let the pupil teyiew the anatomy and physiology of the circular 
toty o^gaik* finjtt fig. 75, orfrdiiii; aautoaiieel 'outline plates, No. 6 and 7. 
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CHAPTER XIX. 

HYGIENE OP THE CIRCULATORY ORGANS. 

367. If any part of the system is deprived of blood, its 
vitality will cease ; but^ if the blood is lessened in quantity to 
a limited extent, only the vigor and health of the paut will be 
impaired. The following conditions, if observed, will favor 
the free and regulsur supply of blood to all portions of the 
system. 

368. The clothing should he loosely worn. Compression 
of any kind impedes the passage of blood through the vessels 
of the compressed portion. Hence, no article of apparel 
should be worn so as to prevent a free flow of blood through 
every organ of the body. 

369. The blood which passes to and from the brain, flows 
through the vesi^ls of the neck. If the dressing of this part 
of the body is close, the circulation will be impeded, and the 
functions of the brain will be impaired. This remark is par- 
ticulc^rly important to scholars, public speakers, and individu- 
als predisposed to apoplexy, and other diseases of the brain. 

370. As many of the large veins lie immediately beneath 
the skin, through which the blood is returned from the lower 
extremities, if the ligatures. used to retain the hose, or any 
other article of apparel, in propw position, be tight and 
inelastic, the passage of blood through these vessels will be 



367-— 386. Give the hygiene of the circulatory oryam, 967. What efieet 
will be produced on the body if it is deprived of blood } If the blood is 
only lessened in quantity ? 368. Why should the clothing be worn loose ? 
869. What is said of dressing the neck ?* To what persons is this remaik 
applicable ? 370. How are enlarged yeins frequently produced i 
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obstructed, producing, by their distention, the varicose, or 
enlarged veins. Hence elastic bands should always be used 
for these purposes. 

371. An equal temperature of all parts of the sfttem pro* 
motes health. A chill on one portion <^ the body diminishes 
the size of its circulating vessels, and the Mood which 
should distend and stimulate the chilled part, will accumulate 
in other organs. The deficiency of blood in the chilled portion 
induces weakness, while the superabundance of sanguineous 
fluid may cause disease in another part of the sjrstem. 

372. The skin should he kept not only of an equal, hut at its 
natural temperature. If the skin is not kept warm by adequate ' 
'clothing, so that chills shall not produce a contraction of the 

blood-vessels and a consequent paleness, the blood will recede 
from the surface of the body, and accumulate in the internal 
organs. Cleanliness of the skin is likewise necessary, lor the 
reason, that this condition favors the free action of the cutane* 
ous vessels. 

Ohservation. When intending to ride in a cold day, wash 
the face, hands, and feet, in cold water, and rub them smartly 
with a coarse towel. This is far better to keep the extiem- 
ities warm, than to take spirits into the stomach. 

373. Exercise promotes the circulation of the hlood. As 
the action of the muscles is one of the important agents which 
propel the blood tiirough the arteries and veins, daily and 
regular exercise of the muscular system is required to sustain 
a vigorous circulation in the extremities and skin, and also to 
maintain a healthy condition of the system. The best stimu- 
lants to improve the sluggish circulation of an indolent patient, 
whose skin is pale and whose extremities are cold, are the 

871. Why should the temperature of the body be equal ? 872. Why 
thould the skin be kept at its natural, as well as at an equal teooiperature ? 
What practical observation when intending to ride ina cold day ? 373. Why 
does exero^^ promote health ? What are good stimulants for sluggish 
oironlation in the indolent ? 

16 • 
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unioa c^ vigorous muscular exercise with agreeable mental 
action, and the systematic application to the skin of cold 
water, attended with friction. 

lUustraiian. The coach-driver and teamster throw their 
arms around their bodies to warm them when cold. The 
muscles that are called into action in swinging the arms, force 
a greater quantity of blood into the chilled parts, and, conse- 
quently, more heat is produced* 

374. When a number of muscles are called into energetic 
action, a greater quantity of blood will be propelled to the 
lungs and heart in a given^time, than when the muscles are 
in a state of comparative inaction. It is no uncommon occur- 
i^:ice, that before there is a profier expansion of the respira- 
tory organs to correspond with the frequency and energy of 
the n^ovements of the muscles, there is an accumulation of 
blopd v$. the lungs, attended by a painful sensation oi fulness 
and oppression in the chest, with violent and irregular action 
of the heart This condition of the organs of the chest, called 
congestion^ may be followed by cough, inflammation of the 
lungs, asthma, and a structural disease of. the heart 

375. To avoid these sensations and results, when we feel 
necessitated to walk or run a considerable distance in a short 
tixioe, commence the movements in a moderate manner, 
inpreasing the speed as the respiratory movements become 
more frequent and their expansion more extensive, so that a 
sufficient amount of air may be received into the lungs to 
purify the increased quantity of blood forced intp them. The 
same principles should be observed when commencing labor, 
and in driving horses and other animals. 

Observation. "Wlien a large number of muscles are called 
into action after repose, as when we rise from a recumbent or 

Mention the illustration. 374. What is the effect when a number of 
muscles are called into energetic action ? What effect has this accumu- 
lation of blood in the lungs ? 375. How can such disagreeable sensations 
be avoided ? Mention a practical obsorration. 
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sitting posture, tlie blood is impelled to the heart with a very, 
stioog impetus. If that oi^an should be diseased, it may 
amye there in lai|(er quantities than can be disposed of, and 
death may be the result Hence the necessity of avoiding all 
sudden and violent movements, on the part of those who have 
either a functional or structural disease of the heart. 

376. The mind exercises no inconsiderable influence upon 
ine circulatory organs:. When an individual is stimulated by 
hope, or excited by anger, the hesot beats more forcibly, and 
the arteries act more energetically, than when a person is 
in&uenced by fear, despair, ot sorrow. Consequendy, the 
S3rstem is more fully nourished, and capable of greater exer- 
tion, when the former condition obtains, than when the latter 
exists. 

377. The qudUty and quaniity of the hlood modify the 
action of the heart and hlood-vessels. If this fluid is 
abundant and pure, the circulatory vessels act with more 
energy than when it is deficient in quantity or defective in 
qualky. 

Illustrations, 1st. In an athletic man, whose heart beats 
forcibly, and whose pulse is strong, if a considerable quantity 
of blood is drawn irom a vein, as in bleeding, the heart will 
beat feebly, and the pulse will become weak. 

2d. When the blood is made impure by inhaling vitiated air, 
the action of the heart and arteries is diminished, which pro- 
duces an effect similar to that which takes place when blood 
is drawn from a vein. 

378. Hemorrhage from divided arteries should he imme* 
diatdy arrested. When large blood-vessels are wounded or 
cut, the flow of blood must be immediately stopped, or the 
person soon faints, and the heart ceases its action. If it is a 

— ^^^.^^-^^^^ 4 
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^6. State some of the effects that the mind has on circulation. 
*T7. What feffect have the quantity and quality of blood upon the circu- 
latory organs ? Gire illustration 1st. Illustration 2d. J78. What is 
necessary when large blood-Tessels are wounded or cut ? 
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luge artery that is wounded, the blood will be thrown out in 
jeta, or jerks, every time the pulse beats. The flow of blood 
can be stopped until a surgeon arrives, either by compres^og 
die vessel between the wound and the heart, or by compreas- 
ing the end of the divided artery in tiie wound. 

Hg. 78. Kg. 7T. 
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379. After making compreesion with the fingers, as de- 
scribed and illustrated, take a piece of cloth or handkerchief, 
twist it comerwiae, and tie a hard knot midway between the 



I In be doDC after 



IITGIENB OF TUB CIBCDLATOBT OXQARa. 177 ' 

two ends. This knot should be pkced orer the artery, be* 
tween the wound and the heart, and the ends carried around 
the limb and loosely tied. A stick, five or sLi inches long, 
■bould be placed under the handkerchief, which should be 
twisted nntil the knot has made sufficient compression on the 
artery to allow the removal of the fingers without a return 
cf bleeding. Continue the compression until a sui^eon can 
be called. 

Pig. 78. Fig. 79. 
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Flf. ja A, C, The truck uf the Isife Brteiy of the Ihljh. B, The neUmd of 
applying the knolted buidkertblef lo cBapnm tbii anstj. 

380. When an artery of the arm is cut, elevating the 
wouoded limb above the head will tend to arrest the flow of 
blood. Id a wouad of a lower limb, raise the foot, so that it 
shall be higher than the hip, until the bleeding ceases. 

Illustration. . On one occasion, the distinguished Dr. Na- 
than Smith was called to a person who had divided one of 

What ia ehown l>y fig. 78 ind 79 ? 380. ■What Baggeation relatiie lo 
die poaition of a limb when bleeding ! Rel*" i umpla operatioa by 
Dr. Itathan Sndtb. 



"H 



178 ANATOMT, PHTSI0L06T, AND HTGIBNE. 

the laige arteries below the knee. After trjdng in vain to 
find the bleeding vessel, so as to secure it, he caused the foot 
to be elevated higher than the hip. At the first instant the 
blood was forced from the wound about twelve inches; in 
a minute, it was diminished to three or four; and, in a 
short time, the bleeding ceased. This Dr« S. called his 
^^ great ^^ operation; and it was truly great in nmplicity 
and science. 

381. The practical utility of every person knowing the 
proper means of a^esting hemorrhage from severed arteries, 
is illustrated by the following incidents. In 1848, in the town 
of N., Mass., a mechanic divided the femoral artery; although 
several adult persons were present, he died in a few minutes 
from loss of blood, because those persons were ignorant of the 
method of compressing severed arteries until a surgeon could 
be obtained. 

382. In 1846, a similar accident occurred in the suburbs 
of Philadelphia. While the blood was flowing copiously, a 
lad, who had received instruction on the treatment of such 
accidents at the Philadelphia High School, rushed through 
the crowd that surrounded the apparently dying man, 
placed his finger upon the divided vessel, and continued 
the compression until the bleeding artery was secured by a 
surgeon. 

383. In " flesh wounds," when no large blood-vessel is 
divided, wash the part with cold water, and, when bleeding 
lias ceased, dmw the incision together, and retain it with 
narrow strips of adhesive plaster. These should be put on 
smoothly, and a sufficient number applied to cover the wound. 
In most instances of domestic practice, the strips of adhesive 

plaster are too wide. They should not exceed in width one 

■ ■ . 

381. Relate the first incident showing the utility of ^very person know- 
ing the proper method of arresting the flow of blood from divided arte- 
ries. 882. The second incident. 383. How should « flesh wounds" be 
dressed ? 
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fourth of an inch. Then apply a loose bandage, and avoid 
|J1^ healing salves,^' ointments, and washes. In removing 
the dressing from a wound, both ends of the strips of plaster 
should be raised and drawn toward the incision. The lia- 
bility of the wound reopening is thus diminished. 

Observation. The union of the divided parts is effected by 
the action of the divided bloodrvessels, and not by salves and 
<»&tments. Tlio only object of the dressing is to keep the 
parts together, and protect the wound from air and impurities. 
Nature^ in all cases of injuries, performs her own cure. Such 
simple wounds do not generally require a second dressing, 
&nd should not be opened until the incisions are healed. 

Fig. 80. 




ng.80 Themannw inwhiebfltripvef adlieiiTe plaftortfetppltedtowoaiidt. 

384. In wounds made by pointed instrumentB, as a nail, or 
in lacerated wounds, as those made by forcing a blunt instru- 
ment, as a hook, into the soft parts, there will be no direct 
and immediate union. In these cases, apply a soothing poul- 
tice, as one made of linseed meal, and also keep the limb 
•till It is judicious to consult a physician immediately, in 
punctured or lacerated wounds, because they oflen induce 
the most dangerous diseases. 

385i Wounds caused by the bite of rabid animals or ven- 
omous serpents, should be immediately cleansed with^pure 

What Shoiald be ayoided ? How should the strips of plaster be removed 
from a wound ? How is the union of the divided parts eflFccted ? 884, How 
ihould punctured and lacerated wounds be dressed? 885. What 1« the 
treatment of wounds caused by the bite of rtWd »ttto«l« ^ 
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water. In many inatances, die applic&tioti of suction, either 
with " cupping glasses," or the mouth, will prevent the intro- 
duction of the poisonous matter into the syatem by aboorptioii 
When this is effected, cover the wound with a soothing 
poultice, aa one made of slippery elm bark. 

Observation, Although animal poisons, when introduced 
into the circulating fluid through the broken surface of the 
skin, Avquently cause death, yet they can be taken into the 
mouth and stomach with impunity, if the mucom membrane 
which lines these parts is not broken. 

Kg. 81. 



*l t, i, would be dpMwd. 

386. The proper position of the lirobe favors the union of 
wounds.' If the incision be upon the anterior part of the leg, 
between the knee and ankle, extending the knee and bending 
the ankle will aid its closing. If it be upon the back part trf 
the leg, by extending the foot and bending the knee, the 
gaping of the incision will be diminished. When wounds 
occur upon the trunk or upper extremities, let the position of 
the person be regarded. 

lU. DoM the pmpai poiiUon o( tke limba biTor tha nnion of woiuidi ) 
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CHAPTER XX. 

ABaOBPTION. 

387. Absorption is the process by which the materials of 
nutrition are removed from the alimentary canal, to be con- 
veyed into the circulatory vessels. It is likewise the process 
by which the particles of matter that have become injurious, 
or useless, are removed from the mass of fluids smd solids 
of which the body is composed. These renovating and 
removing processes are performed by two sets of vessels. 

ANATOMY OF THE LYMPHATIC VESSELS. 

388. The vessels that act exclusively for the growth and 
renovation of the system, are found only in the alimentary 
canal. They are called lacteals. The vessels whose sole 
function is to remove particles of matter already deposited, 
are called Lym-phat^ics. The radicals, or commencement of 
the veins, in many, and it may be in all parts of the body, 
perform the office of absorption. 

Observation. This fact accounts for the capacity of the 
venous system exceeding the arterial. Had tiie veins no other 
function to perform, beside returning the blood that had been 
distributed by the arteries, it would be reasonable to suppose 
that this system would be less than the arterial, but the reverse 
is known to be true. 

389. The lymphatic vessels, in structure, resemble the 

387. Define absorption. 38a— 391. Give the anaUtmy of the lymphatic 
oeuela. 388. What are those vessels called that act exclusiyely for the 
growth arid renovation of the body ? Those whose ofELce is to remove the 
atoms already deposited ? What other vessels perform the office of ab- 
sorption ? Give observation. 389. Describe the lymphatict. 

16 
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lacteals. They exist in great numbers in the skin and mucons 
inembranes, particularly those of the lunga. Though no 
lymphaticfi have been traced to the brain, it b presumed ^lat 
they exist there, as this part of the body is not exempt from 
the composition and decomposition, which are perpetual in 
the body. These vessels are extremely minute at their oii^n, 
so that in many parts of the system tbey cannot be detected 
without the aid of a nucroscope. 



ng. S3. Fig. e». Pig. 84. 




{■■fall Unoofh s. 



390. The lymphatic vesaels, like the veins, dinunish in 
□umber as they increase in size, while pursuing their coarse 
toward the large veins near the heart, into which they pour 
their coiftents. The walls of these vessels have two coats, 
of which the external one is cellular, and is capable of con- 
sidersble distention. The internal coat is folded so as to form 
■Wlut ii npicMDled b; 
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valves, like those in the veins. Their in-alls are so thin, that 
these folds give them the appearance of being knotted. 

391. At certain points, the lymphatic vessels pass through 
distinct, soft bodies, peculiar to themselves, which are called 
Ufmphatic glands^ which are to these vessels what the mesen- 
teric glands are to the lacteals. The lymphatic glands vary 
in form and in size. They are extremely vascular, and 
appear to consist of a collection of minute vessels. These 
glands are found in difierent parts of the body, but are most 
numerous in the groins, axilla, or arm-pits, neck, and cavities 
of the chest and abdomen. 

Observation, From exposure to cold, these glands are 
frequently enlarged and inflamed. They are known under 
the name of " kernels." They are often diseased, particu* 
larly in scrofula, or " king^s evil." 

PHYSIOLOGY OP THE LYMPHATIC VESSELS. 

392. Though the lacteals and lymphatics resemble each 
other in their structure and termination, yet they differ as to 
the nature of the fluids which they convey, as well as the 
nature of their functions. The lacteals open into the small 
intestine, and possess the power of rejecting all substances in 
the passing aliment, but the chyle. The lymphatics, on the 
contrary, not only imbibe all the various constituents of the 
body, both fluid and solid, when their vitality has ceased, but 
they absorb foreign and extraneous substances, when pre- 
sented to their mouths. 

393. The varieties of absorption are, the In'ter-sti'tialj 
ReC're-men-ti'tial^ Ex-cre-men-ti'tial^ Cu-ta'ne-otis^ Res-pi'ra^ 
to^ry^ Ve'nous^ and the Lac'te-al, 



391. Describe the lymphatic glands. What obserration is giTen in regard 
to these glands ? 301^—403. Give the physiology of the lyn^hatie m*. 
teZt. 392. Explain the diffvence between the lacteals and lymphatici. 
998. Name the yarieties of absorption. 
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394. Inteestitial absorption is that change which is con- 
stantly going on in the animal economy among the particles 
of matter oif which every texture is composed. The ordinary 
functions of the body, in health, require incessant action of the 
l3rmphatics ; the circulatory system, with its myriads of small 
vessels, is constantly depositing new atoms oi matter, which 
become vitalized, and perform a course of actions, then die, 
or become useless. These old atoms are removed by the 
absorbent system. Thus, wherever there is a minute artery 
to deposit a living particle of matter, there b a lymphatic 
vessel, or venous radicle, to remove it as soon as it shall have 
dnished its particular office. 

395. The action of the l3rmphatic vessels counterbalances 
those of nutrition, and thus the form and size of every part 
of the body is preserved. When their action exceeds that of 
the nutrient vessels, the body emaciates ; when it is deficient, 
plethora is the result In youth, they are less active than the 
nutrient vessels, and the limbs are plump ; but in later periods 
of life, we find these actions reversed, and the body diminishes 
in size. It is not unfrequent that wens, and other tumors of 
considerable size, disappear, and even the entire bone of a 
limb has been removed from the same general cause. The 
effused fluids of bruises are also removed by absorption. 

Observations. 1st When little or no food is taken into the 
stomach, life is supported by the lymphatic vessels and veins 
imbibing the fat and reconveying it into the blood-vessels. It is 
the rcbioval of this secretion which causes the emaciation of 
the face and extremities of a person recovering from a fever. 
In consumption, the extreme attenuation of the limbs is caused 
by the absorption, not only of the fat, but also of the muscles 
and more solid parts of the system. 

^4. What is interstitial aosorption ? How are the new atoms of matter 
deposited ? How removed ? 395. What yessels do the lymphatics ooun- 
terhalance in action ? What is the result when their action exceeds that 
of the nutrient vessels ? When it if less ? Mention some instaneet of 
active absorption. What causes the emaciated limbs of a person recoTering 
from fever ? The extreme attenuation in consumption ? 
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2d. Animals which live in a half torpid state during the 
winter, derive their nourishment from the same source. In' 
other words, we may say the starving animal lives for a 
time upon itself, eating up, by internal absorption, such 
parts of the body as can be spared under urgent necessity, 
to feed these organs and continue those functions that are 
absolutely essential to life. 

396. Regeementitial absorption is the removal of those 
fluids from the system, which are secreted upon surfaces that 
have no external outlet These fluids are various, as the fat, 
the marrow, the synovia of joints, serous fluids, and the humors 
of the eye. Were it not for this variety of absorption, dropsy 
would generally exist in the cavities of the brain, chest, and 
abdomen, from the continued action of the secretory vessels. 

397. ExcEEMENTiTLAL absorptiou relates to the fluids which 
have been excreted, such as the bile, pancreatic fluid, saliva, 
milk, and other secretions. 

398. Cutaneous absorption relates to the skin. Here the 
lymphatic vessels extend only to the cuticle, which they do 
not permeate. There has been much diversity of opinion on 
the question of cutaneous absorption ; some maintaining that 
this membrane absorbs, while others deny it. Many experi- 
ments have proved that the skin may absorb sufficient nutri- 
ment to support life for a time, by immersing the patient in a 
bath of milk or broth. It has been found that the hand, im- 
mersed to the wrist in warm water, will absorb from ninety 
to one hundred grains of fluid in the space of cm hour. 

399. Thirst may be quenched by applying moist clothes to 
the skin, or by bathing. It is no uncommon occurrence, dur- 
ing a passage from one continent to the other, for the saliva 

^^— ^1— — M ■■■■■■I 11 I 1^ ■ ■■■■■!■ ■—^—^i1»^^»^——^^^WP—^»^M^»^M^»^^^^—^M^^—^—^—^—^M——^l^—^i^» 

396. What is recrementitial absorption? 397. Define ezcrementitial 
absorption. 398. To what does cutaneous absorption relate ? Is there a 
diversity of opinion respecting this Tariety of absorption ? What do well 
attested experiments show ? 399. What remark in reference to quenching 
thirst ? WTiat agency conveys medicinal substances and ointments into 
the system when rubbed on the skin? 

16» 
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to become bitter by the absorption of sea water. Medicinal 
substances, such as mercury, morphine, and Spamsh dies, are 
frequently introduced into the system through the skis. 

400. Respiratory absorption has reference to the lungs 
The mucous membrane of these organs is abundantly sup- 
plied with lymphatic vessels. By their action, substances 
finely pulverized, or in the form of gas, are readily imbibed 
when inhaled into the lungs, such as metallic vapors, odorifer* 
ous particles, tobacco smoke^ and other effluvia. In this way, 
contagious diseases are frequently contracted. 

Illustration, In inhaling sulphuric ether, or letheon, it is 
introduced into the vessels of the lungs in the form of vapor, 
and through them it is rapidly conveyed to the brain, and thus 
influences the nervous system. 

401. Venous absorption is the function which the veins 
perform in absorbing from the alimentary canal liquids of 
various kinds that luiVe been taken into the stomach and are 
not converted into chyle. In other parts of the body, they 
also perform the common office of lymphatics. 

402. Lacteal, or digestive absorption has reference to the 
absorption of chyle only, which is destined for the nutrition 
of the body. 

403. Absorption is not only very abundant, but generally 
very rapid, and all these varieties are maintained tloough life, 

except when suspended by disease. 

* 

400. What is said of respiratory absorption ? How is letheon introdaced 
into the system ? 401. Define venous absorption. 402. What is lacteal 
absorption ? 403. What is said of absorption ? 



Fif. 8& A r«prosentation of tiM lymphatic vessels and glands. 1, 8, 3, 4, 5, 6, The 
lymphatic vessels and glands of the lower limbs. 7, Ljrmphatie glands. 8, The 
eommeBcement of the thoracic duct. 9, The lymphatics of the kidney. 10, Of the 
Btomacl^ 11, Of the liver. 13, 12, Of the lungs. 13, 14, 15, The lymphatics and 
glands of the arm. 16, 17, 18, Of the face and neck. 19, 80, Large veins. SU, The 
thoracic duct. 86, The lymphatics of the heart. 
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HYGIENE OF THE LYMPHATIC VESSELS. 

404. By the action of the lymphatics, substances, of an 
injurious, as well as of a beneficial, character may be con- 
veyed into the system. These vessels, under certain condi- 
tions, are more active in their office than at other periods ; 
and it is of practical utility to know what influences their 
action. 

405. The Junction of these vessels is increased hy moisture^ 
and lessened hy an active state of the laUeah, Observation 
shows that the ill-fed, and those persons that live in marshy 
districts, contract contagious diseases more readily than those 
individuals who are well fed, and breathe a dry and pure air. 

406. The air of the sick-room should he dry. If due 
attention is not given to ventilation, the clothing of the nurse 
and patient, together with the air of the room, will be moist- 
ened by the exhalations from the skin and lungs. This 
exhalation may contain a poison of greater ot less power, 
according to its quantity and degree c^ concentration, and 
may be absorbed and reconveyed into the system, causing 
inflammatory diseases, and not unfrequently death. 

Ohservaiions. 1st When we are attending a sick person, 
a current of air that has passed over the patient should be 
avoided. We may approach with safety very near a person who 
has an infectious disease, provided care is taken to keep on the 
side from which the currents of air are admitted into the room. 

2d. When we have been visiting or attending on a sick 
person, it is judicious to change the apparel worn in the 
sick-room, and also give the skin a thorough bathing. The 
outside garments, also, should be aired, as poisonous matter 
may have penetrated the meshes of the clothing. 

404—413. Give the hygiene of the lymphoHe vessele, 404. What is said 

respecting the action of the lymphatic vessels ? 405. What inflaences the 

function of these vessels? What does observation show? 406. Why 

should the air of the sick-room be dry ? T^hat suggestion when we have 

••n visiting or attending on the sick ? 
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407. The stomach should he supplied with food of a nutrienl 
and digestible character^ in proper quantities^ and at stated 
periods. The chyle fonned from the food stimulates the lac- 
teals to activity, which activity is attended with an inactive 
state of the lymphatics of the skin and lungs. Thus due 
attention should be given to the food of the attendants on the 
sick, and the members of tne family. Before visiting a sick 
person it is judicious to take a moderate amount of nutritious 
food. 

Observation. Many individuals, to prevent contracting dis- 
ease that may be communicated from one person to another, 
use tobacco, either chewed or smoked ; and sometimes alcohol, 
with decoctions of bitter herbs. These substances do not 
diminish, but tend to increase, the activity of the lymphatics. 
Thus they make use of the means by which the poisonous 
matter formed in the S3rstem of the diseased person, may be 
more readily conveyed into their own. 

408. The skin and clothings as well as the bed-linen^ should 
be frequently cleansed. This will remove the poisonous matter 
that may be deposited upon the skin and garments, which, if 
suffered to remain, might be conveyed into the system by 
the action of the lymphatics. This points also to a frequent 
change of the wearing apparel, as well as the coverings of 
the bed. In visiting the unhealthy districts of the South and 
West, the liability of contracting disease is much lessened by 
taking a supply of food at proper periods, keeping the skin and 
clothing in a clean state, the room well ventilated, and avoid- 
ing the damp chills of evening. 

409. Absorption by the skin is most vigorous when the 
cuticle is removed by vesication^ or blistering. Then exter- 

4D7. Why should the stomach be supplied with food of -a nutrient and 
digestible character? What is said of the use of alcohol, or tobaoco, in 
prerendng the introdnction of the poisonous matter of contagious diseases ? 
408. Why shoTild the clothing and bed-linen be frequently wash^ ? What 
suggestion to persons in TisitSng tiie unhealthy districts of the South and 
Weat? 409. Whan is cutaneous abwwption most ▼igorous ? Whv? 
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nal applications are brought into immediate contact vfhh the 
orifices of the lymphatics of the skin, and by them rapidly 
imbibed and circulated through the system. Tl'ius arsenic 
applied to the cutaneous vessels, cmd strong solutions of opium 
to extensive bums, have been absorbed in auantities sufEcient 
tp poison the patieiit « 

410. When the cuticle is only punctured or abraded^ 
poisonous matter may he introduced into the system. The 
highly respected Dr. W., of Boston, lost his life by poisonous 
matter from the body of a patient subjected to a post mortem 
examumtion. He had removed from his finger, previous to 
the examination, a ^^ hang-nail,^' and the poison from the 
dead body was brought in contact with the denuded part, and 
through the agency of the lymphatics it was conveyed into the 
i^rstem. 

411. Puncture any part of the cuticle with the finest 
instrument that has upon its point the smallest conceivable 
quantity of the vaccine virus^ or small-pox matter, and it will 
be brought into contact with the lymphatic vessels, and 
through their agency conveyed into the system. The result 
is, that persons thus operated upon have the small-pox, or 
the vaccine disease. 

412. When we expose ourselves to any poisonous vapors, 
or handle diseased animals or sick persons, safety and health 
require that the cuticle be not broken or otherwise injured. In 
many instances, the poisonous animal matter upon hides has 
been introduced into the systems of tanners, through small 
ulcers upon their fingers or hands. From these sores there 
would be seen small red lines extending up the curm. These 
swelled tracts indicate an inflammation of the large lymphatic 

410. Do th« lame results foUow, if the oatick is only punctured } KeUte 
an instsnoe of death bj the absorption of p<»8onous matter. 411. By 
uliat means is the vaccine matter introduced into the system? 
419r What caution is necessary when we expose ourselves to poisonous 
vap^n? 
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trunks, that have been irritated and diseased by the passage of 
poisonous matter through them into the system. 

Observation. A distressing illustration of the absorption of 
deleterious substances from the surface of a sore, is seen in 
the favorite experiments of that class of ** quacks,'' who style 
themselves " cancer doctors." With them, every trifling and 
temporaxy enlargement, or tumor, is a cancer. Their gen- 
eral remedy is. arsenic; and happy is the unfortunate suf- 
ferer who escapes destruction in their hands, for too frequent- 
ly their speedy cure is death. 

413. In case of an accidental wound, it is best imme- 
diately to bathe the part thoroughly in pure water, and to 
avoid all irritating applications. In some instances, it would 
be well to apply lunar canstic immediately. When handling 
Of shrouding 4ead bodies, or removing the skin from animals 
that have died of disease, it would be well to lubricate the 
hands with olive-oil or lard. This afibrds protection to the 
mimite portions of the skin, from which the cuticle may 
he removed. In all cases where there is an ulcer or sore, the 
part should be covered with something impervious to fluids, 
as court-plaster, before exposing the system to any ammal, 
vegetable, or mineral poison. 

413. Wliat direction is giTm nhen the ontiele is broken ? Whst sag- 
SMtion ii giTenwhen shronding dead bodies ? 
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CHAPTER XXI 



SECRETION. 



414 In the human body are found many fluids and solids 
oi dissimilar appearance and character. These are produced 
by the actiop of organs, some of which are of simple struc- 
ture, while others are very complicated in their arrangement 
These organs are called Se-creflo-ry. 

ANATOKY OF THE SECRETORY ORGANS. 

415. The SECRETORY ORGANS are the Ex-JuiflarUs^ Fol'lu 
deSj and ihe Glands. 

416. The EXHALANTS are supposed to be terminations of 
the arteries, or capillaries. The external exhcdants terminate 
on surfaces .that communicate with the air ; the internal, on 
surfaces not exposed to this element 

Kg. 86. 




Fif. 86. A Mcretoiy follicle. An artery is leen, which samilies the materiid for its 
■•c r e t ion. Fcdlklei are alao wapfXMi with veins and organic nenres. 

417. The FOLLICLES are small bags, or sacs, situated in the 
true skin, and mucous membrane. The pores seen on the 
skin are the outlets of these bodies. 

414. How are the fluids and solids of the body produced ? 415—419.- Gim 
the anatomy of the secretory organs, 415. Name the secretory organs. 
416. Deseribe the ezhalants. What is represented by fig. 86 ? 417. Define 
fellides. 
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41S. The SLAKSS are oof^ fieahy organs, and u raKoos in 
iheir structure, aa the secretions which it is their function to 
produce. Each giand is compoaed of many nnBlI lobules 
united in a compact and distinct mass, that ctmunuaicates l^ 
a small duct with the principal outlet, or duct of the oigan. 
Every gland is supplied with arteries, veins, lyipphuioSt and 
nerves. These, with the ducts, an arranged in a peculiar 
manner, and connected 1^ cellular membrane. 

419. There are two classes of glands, one for the modi- 
fication of the fluids which pass through them, aa the mesenteric 
and lymphatic glands ; and the other for the secreticm of fluids 
which are either useful in the animal economy, or require k 
be rejected from the body. 

Hf.B7. 
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FHTSIOLOOT OF IHB SECHETOET OEO&NS. 

^20. SBCRBTioit is one of the most obscure and mys- 
terious functions of the animal economy. ** It is that procen 
by which various substances are separated from the blood, 
wlber with or without experiencing any change during their 

iva. GiTBtbettrMtmeoftluBWd.. 419. Ho»«retliB BUnd»«iiw>«**» 
at—tai.aiettlitpiifiohniifiMtMcntanfCiV^- «0. -Wh** !•■•«• 
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9^paratiop.^^ Not only is the ]^ocess by which substances ^n 
separated from the blood, called secretion, but the same term 
19 also tappUed to substances thus separated. Thus physiolo- 
gic $ay, that by the process of secretion, bile is foixned by 
the liver ; and also, that bile is the secretiqn of this organ. 

421. The secreted fluids do not exist in that form in the 
blood, but only the element* out of which they are made ; and 
the " vessels by which it is accomplished may well be called 
the architects and chemists of the system ; for out of the same 
material — th^ blood — they qonstruct a variety of wonderful 
fabrics and chemical compounds. We see the same wonder- 
ful power possessed, also, by vegetables ; for out of the same 
materials the olive prepares its oil, the cocqa-nut its milk, the 
cane its sugar, the poppy its narcotic, the oak its green pUlpy 
leaves, and its dense woody £bie^ All are composed of the 
same few, simple elements, arranged in different order and 
proportions." 

422. ^^In like manner we find the vessels, ki animated 
bodies, capable of forming all the various textures and sub- 
stances which ccMnpose the frame; the celli^r tissue, the 
membranes, the ligaments, the cartilages, the bones, the mar- 
row, the muscles with their tendons, the lubricating fluid c^ 
the joints, the pulp of the bra^n, the transparent jelly of the 
eje^ V^ short, all the textures of the various organs of which 
the body is composed, cQD9ist of similar vltifiift^ el^roe^ti^ 
and are manufactured from the blood. '^ 

423. Of the agents that produce or direct the difleient 
secretions, we have no very accurate knowledge. Some havo 
supposed this function to be mechanical, others a chemical 
process, but experiments prove that it is dependent on nervous 
influence. If the nerves are divided which are distributed to 

421. What is said respecting secreted substances ? Do v^etables pottsete 
Jibe property of secretion? 422. f>om nrhat are tbe yaiious textures 
.Ibrn^d ? ^22L ^8lTe we accurate knowledge of the agents that produce 
secretion ? * ' 



aoj organ, the pfoce» of aeeretion m suspended It is no 
uncommon occurrence, that ^be nature of milk will be so 
dian^ed from the influence of anger in the mother, as to cause 
Tomilmg, oolic, and even convulsions; in the in&nt that svral* 
hm* it Unexpected intelligenoe either of a pleasant or 
unpleasant oharact^, hy its influence on the nervous ej f stes^ 
will frequently destroy the appetite. Sometimes mei^ agita^ 
tion, as fear, will cause a odd sweat to pervade die surlAce 
^ the body. 

424. SeoMtions axe constant maintained, during life, from 
the serous menll»aae, by the ac^n of the internal efihalants. 
The fluid which is eshaled bears some resemhlanoe to the 
serum of the Uood. Its use is to furnish the organs, whisfc 
are surro«uided by diis. membranei, with a proper degfee of 
lamture, and thus enables them to move easily on eacdiodiefv 
as those within the chest and abdomen. 

425. The oeBular tissue exhales a serous fluid, and whoa 
it becomies excessive in quiuitil^,;g0Ueral dxc^^ » produced* 
Fat is another secretion, which is thrown out, in a fluid stale, 
from the cellulfff memtome. It is deposited in little cells, 
and exists in flie greatest abundance between the skin mid the 
muscles* Its use seems to be, to form a cushion around th0 
body for its pseteetion ; to funush nutriment fat the system 
wb^ ifood cannot be taken ; to supply the carbon and hydro- 
gen neoesssffy to^sustain the genenUion of heat^ wJben these 
articles of combustion are not otherwise fumii^ed. The 
wHd'ul-l4i^ aubstimoe, {omovow,) m the cavities of the long 
bones, is very much like &X» 

Ohumation. During uckness, if there is not emaciation 
orabaorptioB of this secretion, it js considered an unfayevaye 
sjFtnptom, because k indKoates a want of power hi tfie abs<»b- 

ing system, which is among the last to be afiected. 

- - ' ■ ' 

How is it prtnred that secretion depends on nerrons inflaenee ? 424. WTut 
b said of the secretions from the serous membrane f 425. Prom what tissue 
is a serous tuid eihaied? What is the effect when this fluid becomes 
ticsMiTe in quantity? Whatisfitt? Itsnset What is marrow > 
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426* The mucous secretion is a transpaiei^, viscid fimd, 
which is secreted by those membranes that line the cavities 
of the body, which have an external communication, as the 
trachea and alimentary canaL This secretion serves to pro* 
tect these parts from the influence of the air, and concurs, by 
means of its peculiar propertiei^ in the performance of their 
functions. 

427. There are two external secretions, namely^ one from 
the skin, called perspiration, and the other from the lungs. 
The cutaneous exhalation, or transpiraticm * exists in two 
forms, called sensible perspiration (sweat) and insensible per- 
spiration. The pulmonary exhalation is the most important 
and universal, and closely resembles that of the s^dn. 

^8. The follicles are found only in ^e skin and mucous 
membrane. They secrete an oily, unctuous substance, which 
mixes with the transpiration, and lubricates the skin. At the 
root of each hair there is a minute follicle, which secretes the 
fluid that oils the hair. The wax in the passage of the ear is 
secreted from these bodies. 

429. All the blood distributed to the difierent glands it 
similar in composition and character ; but the fluids secreted 
by them, vary in appearance in a remarkable degree. The 
office of the glands appears to be principally to form difierent 
secretions. Thus the salivary glands secrete the insipid 
saliva; die lachrymal glands, the saline tears; ihe liver, the 
yellow, ropy bile ; and the kidneys, die acrid urine. 

430. Some secretions are evidently produced cmly in par- 



* Transpiration is a term often used generically, to signify^ the pas- 
sage of fluids or gases through membranes, istenuUy or externally ; 
but perspiration ia a speoiflc term, signifying transpiration on to thm 

external surface. 



426. What is said relative to the mucous secretion ? ^7. Name the 
external secretions. 428. Give the oflBce of the follicles. 429. What 
appears to be the principal office of the glands ? 490. Mention a secretion 
produced in a particular emergency. 
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ticular emergencies, as is seen in the increased seocetioa of 
bony matter when a limb is broken. 

431. When any substance which is not demanded for 
Dutrition, or does not give nourishment to the system, is 
imbibed by the lymphatic vessels, and conveyed into the blood, 
it is eliminated in the secretions. 

Illustration, A few years since, a poor inebriate was 
carried to a London hospital in a state of intoxication. He 
lived but a few hours. On examining his bram, nearly half a 
gill of fluid, strongly impregnated with gin, was found in the 
cavities of this organ. This was secreted from the vessels of 
the brain. 

HYGIBNB OF THB 8SCBBTC»tY <«QANS. 

432. Unless the secretions €fre reguktrly maintained^ disease 
vnll be the vltinuUe result. Let the secretions from the dcin 
be suppressed, and fever or some internal inflammation will 
follow. If the l»le is impeded, digestioii will be impaired. 
If any other secretion is suppressed, it will cause a derange 
ment of the various internal organs. * 

Ohsennttion. Ardent spirits derange ihe secxetions, and 
change the structure of the brain. This is one reason why 
inebriates do not generally live to advanced age. 

433. The quantity of Mood ir^uences the character of the 
secretions. If it is lessened to any great extent,^the secre- 
tions win be lessened as well as changed in character. 

Illustration. When a person has lost a considerable 
quantity of blood, there is a sensation of thirst in the fauces, 
attended with a cold, pale, dry skin. When reaction comes 



431. What becomes of those substances imbibed by the lymphatics that 
do not give nourishment to the body. 432—437. Oive the hygitm ofpu 
ttaretofy orgam, 432. What effect on the system when the secretions 
we not regularly maintained ? 433. Does the tuantity of Uood influenee 
tl\^ secretions ? Give an illustration. 

17 • 
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OB, the perspiretkm is cold, attended with nausea, and some- 
tunes vomiting. 

434. The secretary organs require the stimulus of pure 
ihed. If thk fluid b vitiated, die action of the secretory 
MTgaas will be more or less modified. Either die quantity 
will be affected or die quality will be altered!. 

Ohservatum. The impurity of the blood arising fVom flie 
inhalation of the vitiated air of sleeping rooms, diminishes 
and changes the character of die secretions of the mouth and 
stomach. This accounts for die thirst, coated tongue, and 
disagreeable taste of die mouth when impure air is breathed 
during sleep. The disease it induces, is indigestion or dys- 
pepsia. 

435. The omowU ef •eHon modifies the condkion of the 
secretory organs. When a secretory organ is excessively 
stHnulated, its vigor and energy oie reduced. The subse* 
qmnt debility may be so great as to suppress or destroy its 
functional power. 

JUustrations* 1st In those sections of the country where 
flax is spun oa a ^^ foot^wheel,^^ it is not unfirequent that the 
spinneHpi moisten the thread with the secietions o( the mouth. 
This seemstta opeamXe economically for a time, but debility of 
the salivary organs won follows, whidi incapacitates them 
from supplying saliva sufiic^nt to moisten die food, producing 
in a short time disease of the digestive organs. 

2d. The habit of continual spitdng, which attends the 
chewing of tobacco and gums, and other substtmces, between 
meals, induces delnlity, not only of the salivary gkmds, but 
of the system generally. 

436. One secretory organ muy do the q^e of (mother. 
This increased action of a secretory organ may be sustained 

434. What is the effeot of impure blood on the secretory orgsns? 
486. What result* from sthnnlatiiig ezcessiTely a secretory ergan ? How 
is thia iUustratei ? 4SS. What is tiw eAet when one seer^ory ofgan per- 
'^rms the office of another ? 
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for a limited time without permanent injQry, but, if long con* 
tinued, a diseased action of the organ will follow. Of mor- 
bid secretions we have examples in the ossification of the 
valves of the heart, cancerous and other tumors. 

Observation. In the evenings of the warm season, a chill 
upon the impressible skin, that suppresses the perspiration, is 
frequently followed by a diarfhoBa, dysentery, or cholera 
morbus. These can be prevented by avoiding the chill. An 
efficient means of relief, is immediately to restore ^ tdda to 
its proper action. 

437. T%e secteHons are much influenced hff the mind*^ How 
this is effected, it is difficult to explain ; but many facts^ corrob* 
omte it Every one has felt an increased action of the tear- 
glands from distressmg feelings. Cheerfuhiess of disposition 
and serenity of the pas»c^ are peculiarly iavorable to the 
pK^r perlonnance of the secretory functi(xi^ From this we 
may kam how important it is to avoid such things as distract, 
agitate, or harass us. 

OhettvoHan^ in fevers and other diseases, when the skin, 
Biottdi,and throat are dry from asuppressioii of the seoretionsi 
let the mind of the patient be changed from despondency to 
bope, and the skin and the membrane that lines the mouth and 
^SbxosA will exhibit a more moist condition, together with a 
general improvement of the vital organs of the system. 
Consequentlyy all yxai encouragement of the lestcnation to 
health should be given to a sick person. 

Give examplea of morlnd lecretions. What iton« cauM of dysenteiy 
and cholera morbits ? How can these affectiona be relieved ? 437. Show 
the influence of the mind on the slscretions. Mention inatanoes of its 
iallnence.. 
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CHAPTER XXII. 



NUTBITIOK. 



438. NiTTfiiTioN is die vital act by which the different 
parts of the body renew the materials of which they are 
composed. Digestion^ circulation, absorption, and respi- 
ration, are but separate links in the chain of nutrition, 
whi<^h would be destroyed by the absence of any one of 
them. 

439. The nutritive process is also a kind of secretion, by 
which particles of matter are separated from the blood and 
conveyed with wonderful accuracy to die appropriate tez* 
tures. The function of the nutrient vessels antagonizes those 
pf absorption : while one system is construc^g, with beautiful 
precision, the ammal frame, the other is diligently empIo3red 
in pulling down this complicated structure. 

440. This ever-changing state of the body is shown by 
giving animals colored matter, mixed with their food, which 
in a short time tinges their bones with the same color as 
the matter introduced. Let it be withdrawn, and in a few 
da3rs the bones will assume their former color — evidently 
firom the effects of absorption. The changeful state of the 
body is further shown by the losses to which it is subjected ; 
by the necessity of aliment ; by. the emaciation which follows 
abstinence from food. 



^ 43a— 454 What remarks respecting ntOritiont 438. "What is nutrition ? 
439. What is said of the nutritive process ? The function of the nutrient 
vessels ? 440. Give a proof of the ever-changing state of the body. Give 
other instances illustrative of the changeful state of the body. 
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441. Every part of the body is subject to this continual 
change of material, }ot it is effected wiUi such regularity, 
that the size, shape, and appearance, of every organ is pre- 
served ; and after an interval of a few years, there may not 
remain a particle of matter which existed in the ^stem at a 
fbrmer period. Notwith^anding this entire change, the per- 
sonal identity is never lost. 

442. Many calculations have been made to determine in 
wIm^ length of time the whole body is renewed. Some have 
supposed that it is accomplished in four years ; others have 
fixed the period at seven years ; but the time of the change is 
not definite, as was supposed by a genuine son of the Emerald 
&le, who had been in America seMn fears and three months^ 
and consequently maintained that he was a native American. 

(^seroation. India ink, when introduced into the skin, is 
not removed ; hence some assert that this tissue is an excep- 
tion to the alternate deposition and removal of its atoms. 
The ink remains because its particles are too large to be 
absorbed, and when in the skin it is insoluble. 

443. " Those animals which are most complicated in their 
structure, and are distinguished by the greatest variety of 
vital manifestations, are subject to the most rapid changes of 
matter. Such stoimals require more frequent and more 
abundant supplies of food ; and, in proportion as they are 
exposed to the greater number of external impressions, will 
be the rapidity of this change of matter." 

444. • " Animals may be situated so that they lose nothing 
by secretion ; consequently, they will require no nutriment. 
Frogs have been taken from fissures in solid lime rock, which 

441. Why is the personal identity never lost in the change of materials, 
which is unceasing in the system ? 442. Give the opinion of physiologists 
respecting the time required for the renewal of the whole body. What 
exception to the changing state of the different textures ? 443. What 
Animals are subject to the most rapid changes of material ? 444. May 
Animals be situated so that they require no nutriment ? What is related 
of frogs? 
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were imbedded many feet below the sur^ou^ of the earth, and, 
on being exposed to the air, exhibited signs of iife.^' 

445. The renovation of the bone, muscle, ligament^ ten- 
don, cartilage, fat, nerve, hair, &c., is iK>t perfected merely 
by the general circulation of the fluid which is expelled from 
the lefl side of the heart, but through the agency of a system 
of minute vessels, which, under ordinary circumstances, can* 
not be seen by the eye, even when aided by the microsqope ; 
still, minute as they are, the function of these agents is neces- 
sary to the continuance of life. They are the smallest capil- 
lary vessels, and are called the nutrient arteries* 

446. ^^ As the blood goes the round of the . circulation, the 
nutrient capillary vessels select and secrete those parts which 
are similar to the nature of the structure, and the other por- 
tions pass on ; so that every tissue imbibes and converts to its 
own use the very principles which it requires fw its growth ; 
or, in other words, as the vital current approaches each organ, 
the particles appropriate to it feel its attractive force, — obey 
it, — quit the stream, — mingle with the substance of its 
tissue, — and are changed into its own true and proper 
nature." 

447. Thus, if a bone is brdicen, a muscle or a nerve 
wounded, and, if the system is in a proper state of health, 
the vital economy immediately sets about healing the rupture. 
The blood, which flows from the wounded vessels, coagulates 
in the incision, for the double purpose of stanching the wound, 
and of forming a matrix for the regeneration of the parts. 
Very soon, minute vessels shoot out from the living p^rts into 
the coagulum of the blood, and immediately commence their 
operations, and deposit bony matter, where it is required 
to unite fractured bones and nervous substance to heal the 
wounded nerve, &c. 



445. Show how the renovation of the bones, muscles, &c., ia perfected. 
446. What is said of the office of the nutrient capillary vessels ? 447. Whan 
* bone is fractured, by what process is it healed ? 
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448. But the vital economy seems not to possess the power 
of reproducing the muscles and true skin, and therefore, 
when these parts are wounded, the rupture is repaired by a 
gelatinous substance, which gradually becomes hard, and 
sometimes assumes something of a fibrous appearance. It so 
perfectly unites the divided muscle, however, as to restore its 
functional power. When the cuticle is removed, it is repro- 
duced and no scar remains ; but, when the true skin is de- 
stroyed, a sc€ur is formed. 

449. It is not uncommon that the nutrient arteries have 
their action so much increased in some parts, as to produce 
preternatural growth. Sometimes the vessels whose function 
it is to deposit fat, are increased in action, and wens of no 
inferior size are formed. Again, there may be a deposition 
of substances unlike any known to exist in the body. Occa- 
sionally, these nutrient arteries of a part take on a new action, 
and not only deposit their ordinary substance, but others, 
which they^have not heretofore secreted, but which are formed 
by vessels of other parts of the body. It is in this way that 
we account for the bony matter deposited in the valves of the 
heart and brain, also the chalky deposits ^ound the finger- 
joints. 

450. In infancy and childhood, the function of nutrition is 
very active ; a large amount of food is taken, to supply the 
place, of what is lost by the action of the absorbents, and also 
to contribute to the growth of the body. In middle age, nutri- 
tion and absorption are- more equal ; but in old age, the ab- 
sorbents are more active than the nutrient vessels. The size, 
consequendy, diminishes, the parts become weaker, the bones 
more, brittle, the body bends forward, and every function 
exhibits marks of decay and dissolution. 

451. A striking instance of active absorption in middle 



448. What occurs when a muscle is divided ? 449. SUte some of the 
multa of an increased action of the nutrient arteries. 460. When is nu- 
trition most actiye ? How In middle age ? How in old age ? 461. B^t« 
a striking instance of active absorption in middle age. 
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Hge was exhibited in the person o( Oedvin Edson, of Ver- 
mont, who was exhibited in the large towns of New England, 
as the ^ living ^eleton.** In early manhood he was addetie, 
and weighed one hundred and sixty pounds ; but the exces- 
sive action of the absorbents over the nutrient vessels, re- 
duced his weight, in &e interval of eighteen years, to sixty 
pounds. 

452. Instances, on the other hand, have occurred, of the 
action of the nutrient vessels exceeding, in an extreme de- 
gree, those of absorption ; as in the person of a colored girl, 
diirteen years of age, who was exhibited in New York in the 
summer of 1840. She was of the hei^t of misses at that 
age, but weighed five hundred pounds. Several cases are on 
record of persons weighing eight hundred pounds. 

453. As already mentioned, the blood is the nutritive fluid 
of animals. When this fluid is coagulated, a thick^ jelly-like 
mass floats in the serum, called fibrin. On the under sur- 
face of the mass of fibrin adheres red globulated matter. 
The color of the red globules is owing to the presmice <rf 
iron, though some physiologists think it depends oa an animal 
substance of a gelatinous character. 

Observation. That portion of the serum which remains 
fluid afler coagulation by heat has taken place, is called 
se-ros'i-ty. It is more abundant in the blood of old, than in 
that of young animals ; and it forms the " red gravy " in 
roasted meats. 

454. The blood is not necessarily red. It may be white, 
as in the fish ; transparent, as in the insect; or yellowish, as in 
the reptile. There is no animal in which the blood. b red in 
all parts of the body. The ligaments and tendcms in man 
are not supplied with red, but with white blood. 

452. Of ezeeMiT« nutiitioii in early life. 453. Describe the parts that 
enter into the compositioa of the blood. What part of the blood forms 
the red gravy in roasted meats ? 454. Is the blood necessarily red ? Of 
>what color is the blood of the fish? The insect ? The reptUe? What 
pvt of the hnman system has white blood ? 
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HYQIEKE OF NUTRITION. 

4&5 Healthy nutritiofi requires pure Mood. If the nutrient 
ftlteries of the bones are supplied with impure blood, they 
wHl become soft and brittle, their vitality will be impaired, and 
disease will be tibe ultimate result The five hundred mus- 
cles receive another pordon of the blood. These organs are 
attached to, and act upon the IxMies. Upon the health and 
contractile energy of the muscles depends the ability to labor. 
Give these organs of motion impure blood, which is an 
unhealthy stimulus, and they will become enfeebled, the step 
win lose its elasticity, the movement of the arm will be 
inefficient, and every muscle will be incapacitated to perform 
its usual amount of labor. 

456. When the stomach, liver, and other organs sub- 
servient to the digestion of food, are supplied with impure 
blood, the digestive process is impaired, causing faintness and 
loss of appetite, also a deranged state of the intestines, and, 
in general, all the symptoms of dyspepsia. 

457. The delicate structure of the lungs, in which the 
blood is or should be purified, needs the requisite amount of 
pure blood to give them vigor and health. When the blood is 
not of this character, the lungs themselves lose their tone, and, 
even if permitted to expand freely, have not power fully to 
change the impure quality of this circulating fiuid. 

458. The health and beauty of the skin require that the 
blood should be well purified ; but, if the arteries of the skin 
receive vitiated blood, pimples and blotches appear, and the 
individual suffers from ** humors." Drinks, made of various 



455— 4C2. Give the hygiene of nutrition, 455. What is the tfTect of 
impure blood upon the bonee i On the nmsdes ? 456. On the digestiTe 
organs ? 457. On the lungs ? 458. What U the effect if the TesseU of the 
skki are supplied with Tituited blood ? 

18 
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kinds of herbs, as well as pills and powders, are taken for 
this affection. These will never have the desired effect, 
while the causes of impure blood exist 

459. If the nutrient arteries convey impure material to the 
brain, the nervous and bilious headache, confusion of ideas, 
loss of memory, impaired intellect, dimness of vision, and 
dulness of hearing, will be experienced ; and in process of 
time, the brain becomes disorganized, and the. brittle thread 
of life is broken. 

Observations. 1st An exertion of any organ beyond its 
powers, induces weakness that will disturb the nutrition of the 
part that is called into action ; and it recovers its energy 
more slowly in proportion to the excess of the exertion. The 
function of the organ may be totally and permanently de* 
stroyed, if the exertion is extremely violent We sometimes 
see palsy produced in a muscle simply by the effort to raise 
too great a weight The sight is impaired, and total blind- 
ness may be produced, by exposure to light too strong or too 
constant The mind may be deranged, or idiocy may follow 
the excess of study or the over-tasking of the brain. 

2d. When the function of an organ is permanently impaired 
or destroyed by over-exertion, the nutrition of the part is 
rendered insufficient, or is entirely arrested ; and then the 
absorbents remove it wholly or partially, as they do every 
thing that is no longer useful. Thus, in palsied patients, a 
few years after the attack, we often find scarce any trace of 
the palsied muscles remaining ; they are reduced almost to 
simple cellular tissue. The condition of the calf of the leg, 
in a person having a club-foot, is a familiar proof of this. 

460. The blood may be made impure^ by the chyle being 
deficient in quantity or defective in quality. This state of 

469, Hour does impure blood affect the brain ? What is the effect when 
any organ is exerted beyond its powers ? What is the effect when an 
organ is permanently impaired ? 460. How may the blood become impure ? 
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the chyle may be produced by the food being improper m 
quantity or quality, or by its being taken in an improper 
mamier, at an improper time, and when the system is not 
prepared for it. The remedy for impure blood produced in 
any of these ways is to correct the injudicious method of 
using food. (See Chapters XV. and XVI.) 

461. 7%e blood may also he rendered impure^ hy not sup* 
plying it with oxygen in the lungs^ and hy the carhon not 
being eliminated from the. system through this channeL Th^ 
remedy for " impurities of the blood," produced in this man- 
ner, would be, to carefully reduce to practice the directions in 
the chapters on the hygiene of the respiratory organs, rela- 
tive to the free movements of the ribs and diaphragm, and 
the proper ventilation of rooms. 

462. A retention of the waste products of the skinproduces 
impure hlood. When the vessels of the skin, by which the 
waste, useless material is eliminated from the system, have 
become inactive by improper and inadequate clothing, or by 
a want of cleanliness, the dead, injurious atoms of matter 
we retained in the circulatory vessels. The only suc- 
cessful method of purifying the blood and restoring health 
when this condition exists, is to observe the directions given 
relative to clothing and bathing. (See Chapters XXXIII. 
and XXXIV.) 

Obseroation, If the blood has become "impure," or 
"loaded with humors," (an idea generally prevalent,) it is 
not and cannot be " purified " by taking patent pills, powders, 
<lrops, (S^c. But, on the contrary, by observing the suggestions 
in the preceding paragraphs, the blood can be freed of its 
impurities, and, what is of greater importance, such " injurious 
lium.ors " will be prevented. 

461. Mention another means by whii(h the blood may be made impure. 
How remedied ? 462. What is the effeet of want of cleanliness upon the 
Wood ? What is said respecting " humors •* in the blood ? 
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Fig. 88. 



Fli- 88. AfkaitviaworihewgujwiUlDUitdMatandiMoiBni. 1,1,1, 1,Tha 
nuKlH oT llM cheu. 9, 9, a. S, Tbe cibi. 3, 3, 3, Ttae uppet, inlddls, Bnd lower 
lobM of Iba rlflil luBf. 4, 1, Tba 1ob« of Ui* toft lun(. S, Tba iIbJiI vebIiIcIs of 
tbahmt. e, Tbg left nwiiele. J, 7'Ih light uuielg or Uw linn. 8, Tba left mart- 
el*. 9, The pulmoniiry uleiy. 10, The nona. 11, The vena citb daeeedeH 
a, The tncbeL 13, The mopliigui. 14, 14, 14, 14, The pleiin. IS, 13, 15, The 
dle|itRii(ML 18, 16, The ri|M (lul left lobe of Ute Uv«r. 11, The pUlnjTm. IS, Tb* 
aomuh. 98, The >pleu. IS, 19, The duodeaum. 30, The uuedlm wlu. 
ai. The InniTene colon. 33, The deeundllw coIod. SB, S9, Si, SB, Tb* ud 
iBUetlDe. aa, S3, The abdomiaal walls lumed doirn. 3t, The IhofUk duel, opeDtaf 
IMD Ibi left labctaTju vein, (BT } 
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CHAPTER XXIII. 

THE RBSPIR4T0RY ORGANS. 

463. Tub nutrient portion of the food is poured into the 
left subclavian vein, (24,* 27, fig. 88,) at the lower part of the 
neck, and is carried to the right cavities of the heart. The 
fluid in these cavities consists of the chyle incorporated with 
the venous blood. Neither of these two elements is fitted to 
promote the growth or repair the waste of the body. They 
must be subjected to a process, by which the first can be 
converted into blood, and the second freed of its carbonic 
acid gas and water. This is efiected by the Respiratory 
Organs, 

ANATOMY OP THE RESPIRATORY ORGAl^TS. 

464. The RESPisATOBT ORGANS are the Lungs^ (lights,) 
the Tra'che^y (windpipe,) the BronchH-a^ (subdivisions of the 
trachea,) and the Air- VesH-des^ (air-cells at the extremities of 
the bronchia.) The D^'a-phragm^ (midriff,) RihSyWad several 
Muscles^ also aid in the respiratory process. 

465. The lungs are conical organs, one on each side of 
the chest, embracing the heart, (fig. 88,) and separated from 
each other by a membranous partition. The color of the 
lungs is a pinkish gray, mottled, and variously marked with 
black. Each lung is divided into lobes, by a long and deep 

463. What fluids are conveyed into the right cavities of the heart ? 
What i»jieces8ary before they can be t^apted to the wants of the body ? 
By ifhat organs are these changes effected? 4&4— 474. Give the anatomy 
iffthB retpiratory organu. 464. Name the respiratory organs. What organs 
aid in the respiratory process I 466. Describe the lungs. 

18» 
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fissure, which extends from the posterior surface of the upper 
part of the orgaD, downward and forward, nearly to the 
anterior angle, of the base. In the right lung, the upper lobe 
is subdivided hj a secmid fissure. Thia lung is larger and 
shorter than tho left. It has three lobes, while the left has 
only twa 

Kg. 89. 



Re- U. A b«k Tlsw of the bort ud lnn(>. The poilarior nDi of Uw efaeat i 
nmoml. 1, 9, 3, The upper, middle, ind lower lobei of UiehRbtlinit. B,(l, 10, 1 
twolDbea oT llie Inn lunfv 0, 13, Tbe dlaphtsfni. T.T, 14, II. The (deuni IhatU] 
llHiib*. 4, II, Tbepleiinlku IIbh the mediuIlB*. 5, ]9, U, ThaporUan of ' 
plenn tlul esnn tlH dlaplnfm. U^Tbalncbu, 16, TIM IwyBi. IS, IB, n 
■1|U ud left bnaulili. SO,TI»h«n. tl9, Tb* loirei put of Uie eplnal coIhsid. 
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466. Each Jung is enctosed, and its structure mainlainei}, 
by a serous membrane, called'lhe p/eu'ro, whicli invests it as 
fer as tlie root, and is "thence reflected upon tiie walls of lbs 
chest l^e lungs, however, are on the outside of the pleuTB, 
in the same way as the head is on the outside of a cap doubled 
Upon itself. The reflected pleune in the middle of the tiKNrUE 
form a partition, which divides the chest into two cBvitie*. 
This partition is called the mfdi-a^iine. 



p](. 9D. Th* haul iBd Vnf nmond ftom Uw' cbsft, ud tM Innp ttcM~ftiiiB 
■■ dtber tfUebiDimu. 1, 111* ri^ uiteto of Uu limt. B, Tka npBiki leu 
enn. 3, TlH inreiior rma cwn. 4, Thi riftit raDlriclo. 5, Tlia tnlmwwj irury 
iHuiDg tnta K. ■,■. Th* pulBioDuy artery, (rlfht and Ian,] CDlerlng tba lungi. 
tt ft, BrOBdi^» ar alMubaa, antaring tba hn|^ b, ■, fnldioAaiy Talua, iMuing fhm 
tkeUiDfi. 6, Tba Itft luriela. T, Tba laft roitrlclt. S,Tbau>iU. 9, Tba upp« 
iDbe of Ihe left lunf. 10, lu Inwcr lob*. 11, Tba nppu luba of tba iJ|ZU lus|. 
19, Tba mMiUe Mw. 13. Tba lover loba. 

OhaerofUion. When this membrane that covers the lungs, 

«a. Bj what are Ihe lungs endosed f What is tha Tetative podUoD of 
tba lungs and pleuri ? Wbttt ii wdd of ttie reflecUd plenrs I Bipbl* 
fig. 90. WLat put of tlu long* ia afEMtad lu pUnilaT t 
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and ijso lines the jchest, b inflamed, the disease is caUed 
" pleurisy." 

467. The lungs are composed of the ramifications of the 
broachial tubes, which terminate in the bronchial cells, (air; 
cdlsy) lymphatics, and the divisions of the pulmonary artery 
and veins. All of these are connected by cellular tissue,, 
which constitutes the pa-reu'chy-ma. Eaph lung is retained 
in its place by its root^ which is formed by the pulmonary 
arteries, puimonary veins, and bronchial tubes, together with 
the bronchial vessels and pulmoAary nerves. 

468. The trachea extends from the larynx, of whicl\ it is a 
continuation, to the third dorsal vertebra, where it divides into 
two parts, called bronchia. It lies immediately anterior to 
the spinal column, from which it is separated by the cesoph- 
agus. 

469. The bronchia proceed from the bifurcation, or di- 
vision of the trachea, to their corresponding lungs. Upon 
entering the lungs, they divide into two branches, and each 
branch divides and subdivides, and ultimately terminates in 
small sacs, or cells, of various sizes, from the twentieth to 
the hundredth of an inch in dian^eter. So numerous are these 
bronchial or air-cells, that the aggregate extent of their lining 
membrane in man has been computed to exceed a surface of 
20,000 square inches, and Munro states that it is thirty times 
the ssirface of the human body. 

Blustration. The trachea may be compared to the trunk of 
a tree ; the bronchia, to two large branches ; the subdivisions 
of the bronchia, to the branchlets and twigs ; the air-cells, to 
the buds seen on the twigs in the spring. 

470. The air- vesicles and small bronchial tubes compose 

467. Of what are the lungs composed ?* How retained in place? 
466. Where is the trachea situated ? 469. Describe the bronchia. What 
is the aggregate extent of the lining membrane of the air-cells ? To what 
may the trachea and its branches be compared ? 470. What is said of 
the air-cells and bronojiial tubes ? 
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the largest portions of the lungs. These, when once inflated, 
contais Mr, under at! circumstances, which renders their spe- 
iMfic gravity much leas than water; hence the vulgar terra, 
lights, for these orgEms. The trachea, bronchia, and air-ce11< 
are lined I^ mucous membrane. The structure of this raem- 
brane ia sueh, that it will b^r die presence of pure air without 
delrimmat, bat not (Mother substances. 
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■Wh«t monbraiM lia«s th« tnuihe* tui iu btmnchei i Wkmt U pWulUi 
iBitxtnietniat WLat doM fig. 91 repnHnt ? 
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Obtervaiioit. The structure of the Irechea and luogs tagty 
be illustrated, by taking these parts ot' a calf or sheep and 
inSating the air-vesicles by forcing air into the windpipQ willi 
a pipe or quilL The internal stmcturs amy then b« seen 
by opening the dlfierent puis. 

471. The lung^, like other {Kutioiis of the ayateoa, «e sup- 
plied with nutrient arteries and nerrea. Tim iiiiiHiuiirilMiiiill 
that are distributed to these organs are in part from the tenth 
pair, (par vagum,) that originates in the biaia,and in part fnun 
the sympathetic nerve. The muscles that elevate the ribs and 
the diaphragm receive neiyoos filnn from a separate system, 
which is called the respiratory. 

Pig. 92. 



■n BUtcb mapiiaiid. 3, A bnneliU InM u4 voldaa laid spa*. 

Obtenation. When the mucous membraDe of a few of the 
larger branches of the windpipe is slightly inBatned, it is called 
n " cold ;" what the inflammatioa is greater, and extends to the 
lesser air-tubes, it is called ironch'i'tit. 'Wtten the aii.cella 
and parenchyma become inflamed, it is called iiiflammatioa 
of the lungs. Coughing is a violent ezpulsory effort by which 
air is suddenly forced through the bronchia and trachea to 
remove offending matter. 



Hair nwj tha atnutim of tlw tnchea and ita linuiehcs be ill 
471. An the Imag* nipplwd with mttrient uterici ? Whar 
TMplnloiy nciTM diitdlnitcd i From whkt lODiee do thasa nv 



nonaoKoonr o* vmb iumuT«BT •■•aiis. £17 



OHAPTER XXrV. 

ranrSIOLOGY OT TBDB RBSPaATORY 6B&jLm. 

475* SfisnBAtxoVf or ¥real)ttit^,M theft |m)e68s^wMditti^ 
4i tdcen into 4he hings aod exf^Ifed from ^m* The object <lf 
respiration is, Ist To m^^^ the systemiritk mcygen, wluoh k 
essential to the generaticm of animal heat ; 2d. To ccmvert the 
chyle into blood. This is done hy the oxygen of the inspired 
air ; 3(L To relieve tbe organs of the body of the principal 
elements (carbon and hydrogen) that coni|)ose the old -and 
vseless pioticlea of matter, Tlie organs of the system, ms 
abready mentioned, are pnacipally composed of carbon, hy- 
drogen, oxygen, and nitrogen* 

476. By ^ action of the lymphatics and capillary rams^ 
the old and worn-out particles are conveyed ix^o the veins of 
the syBtemic circulation. The hydrogen, in form of watery 
vapc^, is easily discharged in ^ perspiration and o&er secre- 
tions. The nitrogen and oxygen are, or may be, separated 
from the Wood, witiioHt the necessity of any particular organ; 
feut cai'bon does not escape so i^adily. It is probable that a 
part of the surplus carbon. of the venous blood is secreted by 
tiie Uver; but a for greater amoimt passes to the lungs, and 
these may be considered as special organs designed to sepa- 
late this element from the venous blood. 

*n. An ordinary inapimtion niay he accomplished by ^ 
action of the diaphragm, and a rtigbt eleyatica of the ribs. In 



Inn .if I 



ntpiratioB ? What w tlw priB«p«l ©fc^eet ki fa?ea*feittg ? 47«. How «m 
the «telef« fttans of BMCt«^ caasreTed into th« i%iii»of the sgnicmic drca- 
Utim? How-mfty the liriwsipia ^«mealw7 «ahirtjuicci be »n>«r*ted ft^ 

the Wood? m*'&'oi^TO»cjv^9ia9&sa^'vD^^ 
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full inspiration, the diapliragm is not only more depressed 
but the ribs are evidently elevated. To produce this clTect on 
the ribs, two sets of muscles are called into oction. Those 
which are attachgd I* the tapper lib, stemam, and cavicle, 
contract and elevate the lower and free extremities of the ribs. 
This enlarges the cavity of the elwet between the spinal 
column and the sternum. Bui the lateral diameter, in conse- 
qtiencfl, b only slightly increased, because the central portion 
of the Tibs sinks lower than their posterior extnieuties, of 
tbwr cartilaginous attachmeBt to the stemnm. 

Fig. 05. 




47a The central portion of the ribs is raised by the action 
of intercostal muscles. The first, or upper rib, has but little 
movement ; the second has more motion than the first, while 

WhM eftot hM n fall intiuntlsii on tks riu and diaphn^m f How ta 
&• cheat anlused bctwn tka ipiaiil eahimii and ■terann 1 Wh«t U uU 
"U»l»tvkldl>net«T9f tk■cll«t^ BipUiaBg.M. 
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the third has sdll more than the second. The seoofid rib is 
elevated by the contraction of the muscles between it and the 
first The third tib is raised by the actioil of two sets of 
muscles ; one lies between the first and second i^, tlJe odicff 
between the second and third* 1 he motion of each succeed^ 
ing rib is increeused, because it is not only acted upon by the 
muscles that move the ribs above, but by an additi(»ial inter- 
costal ; so that the movement of the twelAh rib is very iree, 
as it is elevated by the contraction of eleven muscles. 

479. The tenth rib is saised eight times as much as the 
second rib, and the lateral diameter of the lower portion of the 
chest is increased in a corresponding degree. At the same 
time, the muscular mai^n of the diaphragm contracts, which 
depresses its central portion ; and in this way, the chest is 
enlarged forward, laterally, and downward, simultaneously 
with the relaxation of the walls of tiie abdomen. 

480. The lungs follow the variations of capacity in the 
chest, expanding their air-cells when the latter is enlarged, 
and contracting when the chest is diminished. Thus, when 
the chest is expanded, the lungs follow, and consequently a 
vacuum b produced in their air-cells. The air then rushes 
through the mouth and nose into the trachea and its branches, 
and fills the vacuum as fast as it is made. This mechanical 
process constitutes inspiration. 

481. After the expansion of the chest, the muscles that 
elevated the ribs relax, together with the diaphragm. Ttm 
elasticity of the cartilages of the ribs depresses them, 
and the cavity of the chest is diminished, attended by the 
expulsion of a portion of the air from the lungs. At the 
nme time, the muscles that form the front walls of the 



478. Describe the action of the intercostal nmaolea vapon the xibi. 

479. How docs the elevation of the tenth rib compare with the second ? 
What effect has this elevation upon the lateral diameter of the chest? 

480. Describe the process of insi*r»tion. 481. Describe the ptoeem by 
whidi the air if forced ont of the lungs. - 



BM 
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jMombil oa^ty, ccntfnct, cad press tbs aUmoolaiy canal, 
stomachtai^ tiveriuprwifird agftimt d^ diat^utagia; tlm, being 
folajeed, yklda to the presraie, nies upwanrd^ and prenes 
«peQ Ihe Img$»whieb retreat before it^and another portk» 
of air k expelled fran these org&iui. This process is called 

Iff* ^96f 




Fif . 96. A flPOBt view of the cbett and abdoaien in resplnitlon. 1, 1, Tlie position 
flf the unStB of tbe then hn inspiratton. 2, 2, 2, The positioti of tlie diap&nigm In 
iMpiniUoH a^S» Tliepotitlan4>f tke waltoorOieobetliB «zplratieiu 4,4,4,Tlw 
poritimi of the diai^nigm in ^xpiratioB. 5, 5, The position of $be waUe of the nbdo* 
Bien in inepintion. 8, 6, The poeition of the abdominal walla in exptratioB 

4S&. Tims it 18 obnous that the enlargement of Ihe chest, 
or inspiration, is produced hi two ways : 1st By the depress 
stofi of l}ie convex portion of the diaphragm ; 2d. By the 
elevation of the libs. On the contrary, the contraction of the 



flg«96. 482. ^Ittwiauiywayamay thecheftbeenlax8»d,aad 
kow !• It ftooomplislied ? How ii ti&e ooatmetioa of Uie chest efiaetad 2 



ebaat or«zpirKtion,is produoed by Att^preMlenof tltorih*, 
umI elevation of the central part of &» d m pha gia . TbeM 
■BOTflmeiita ara necesMrs dufing fi(^ aui coBSttliito R* 



MttkiA »,Tb*M*19artkaaMoMn. T. T>i Tr»ii iif «lm ihn nw nm <fc|imiii 

traeud In lupinDoB. 5, B, Tb* poKlan vt Ibt tmat mil* tt tht ckMt ul iM*- 
BO in lnipliutaK 1,i, 'Rw pmWcn Bf tta ftpnt w»lli rf tha iMiMa Mtf cftMl 



md a marrnnriag sound mil be beards wnne^hftt Kke the mA 
■iglungB of the wind through foiut tt«««. This agund ia 

R(pWilig.»T. H<nrin»jaiemnniniPof»«pb«tlM>li«hi«dl 
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samoA by Iha air rushing in and out of the lungs, and is 
pecnliarly disdnct in the child. 

483. It ia not easy to decide bow rnixA air is taken into 
the lungs at each inspiration. The quantity, howevor, most 
vary in different individuals, irom the difierence in the condi- 
tion and expansion of the lungs, together with the size of the 
chest. From numerous experiment, the quantity, at an 
ordinary inspiration, of a common-eized man, ia fixed at forty 
cubic inches. It has also been shown that one hundred and 
seventy cubic inches can be thrown out of the lungs by a for^ 
cible expiration, and that there remain in the lungs two hun- 
dred and twenty cubic inches ; rgans, in their 
quiescent state, may be considi g about three 
hundred and ninety cubic inchei than a gall<fli. 

484. Hespiration is moro tit i and childreo 
than in adult men. In dieeai those of the 
lungs, it is more increased in fr i action of the 
heart In health, the smallest >iratioa3 in a 
minute by an adult, is not less i d they rarely 
exceed twenly-five. Eighteen sd an average 
number. The quantity of 0x3 ^ the lungs at 
each inspiration is about four cubic inches, one half of which 
disappears in every act of respiration. 

Oitervation. Under different circumstances, however, the 
consumption of oxygen varies, h is greater when the tem- 
perature is low, than when it is high ; and during digestion, 
the consumption has been found oob half greater tiian whm 
the stomach was empty. 

4Bi. Ouk it ba notrtnimd nitk ■simaay how much ui U tiken Into tha 
long* at eadi iiupiiation ? Wb; cot 1 What ii tha piob»)>le qiuiitity 
that an ordimry Bized msa itupiies i Hov much esa be thrown out of 
the Innga at a forcible ej(pirt.tioi], and how much remiins in the lungs f 
IVom tb«u oalonlationa, how ranch maf they contain in their qnieaeeiit 
»Ute } 481. In whom is respiration mjist ftequant ( How in <lis«aaa ( 
How In health > How man; may be considered an avenif e namlieT 1 
■Whan Is the coDsnmption of oxygen tha grestast ? 



485. Dr. Southwood SmiAh has h^ly perfonsiedl a a^eft 
of very interesting experiment^ from wKlch he deduces the 
feUowiog general results : ^ Ist. The volume of air ofdiniurily 
pfcsent in the lungs is about twelve pints. 2d« The volume 
of air received by the lungs at an ordinary kispiration is one. 
pint 3d. Thct volume of air expelled itom the lungs at an 
oidinary expiration^ is a little less thta one pint 4Ui. Of the 
volume af air received by the lungs at «ne impiiattoB, only 
o«e £ourlli part is decmnposed at oae aodon of the heart 
5th. The qusmtity of blood that flows to the hings, to be acted 
upeo by the air at one actioaa of the heart, is two ounces, and 
tlus bi acted on in less than one second of time« 6th. The 
qnantity *of blood in. the whole body of the human adult, is 
tweo^'five pounds avoirdupois, or twenty- pints. 'Tth* ki the 
mntual ac^cm that takes place between the air and blood, 
every twen^-^r h(»irs, the air loees thirty-sevea ounces 
of oxygen, and the blood fovateea ounces of carbon.*' 
. 486. Apparently, atmospheric air is a simple elemeat 
But chemical analysis shows its composition to be oxygen and 
nitrogen, in the proportion of twenty-one parts of the former, 
aod about seVen^nine of the latter. In addition, diere is a 
small amount of vapor and carbonic aoid. The pressure of. 
this invisiUe, elastic fluid upon the body of an ordinary stxed 
adult, is esdmated to efual thirty^five ^lousand pounds. 

487. The principal substances of a vitiated charact^ in 
the dark^colored blood, areciHboiiic acid and water. Although 
there is a strong affinity between the oxygen and nitrogen of 
the air, yet the former has a stronger af&u^ for bk>od, than 
for nitrogen. Hence, whenever blood is pieaeiited to the 

485. State the Ist, 2d, ?d, and 4tSi deduetions from the experiments of 
Dr. Sontlrsrood Smith. The 6th, 6th, and 7th. 486. Of n^at is atmoe-- 
^herie air eomposed 2 What is the w^ght of air nppn a common siMd 
man? 487. What is said of the affinity of carbonie add, water, and^ 
oxygen? What is aaid of the ehmnical affinity between oxns&^ aad 
nitrogen? 



•k is ^ kmgi^lhtoarygeii leavM tbe nitrogsBy ftDdlbeeooMs 
mlsed widi the dionlating iui^ 

488. Agtuii, carboBic acid and wmler have a a toOBgeir 
afflaity fear atmoapheiie aur than for Am other ekmei^ of the 
Ifeod. Oo na eyep^t when they ave bvooght into contact 
wi& the air in the hmgs, the carbonic eoid and water leave 

the other coQstitiieiM* of the bloody and nmtewkh the air* In 
Ma W87 the hlnish, or impuie blood la relieved of ito n^po* 
rttM, and becomes the red, or pine hbod^ which ocMdtaais the 
principles so essentkd ta Hfe. 

489i Tim Ibntaadon of earbonie acid and water, ^nntirtiwi 
from the system through the hmgs and dcin, is expkdned hf 
the Ibliowing theory: In the hn^ and npbn the slan ikm 
oxygen separates from the nitrogen and nnkes wi^i the bloodi 
in tiie capiUary vessels of these ei^ans. The oacygcs is eoni* 
veyed widk ^ blood to Am capillary axteries and veins of the 
different tissues of the system. In these membranes there in 
a chemical union of the 0K3rgen with the carbon and hydrogen 
contained in the chyle and waste i^oms of Am bochf. This 
oombustiott, or union of oxygen with carlxm aodliydEOgaBi in 
attmaded with the disengagement of heat, and the fbi»atio» 
of carbonic acid and water* 

490. The foUowkg experiment wiM ^hwtiate Am pasnge 
of fluids thRK^gh mMQ^ranes^ and the difierent a£i^ of 
gases for each other. Put a mixture of water and alcohol 
into a phial and leave it uncoited. Both the water and 
alcoh<^ have a greater affimty for air than lor each other. 
Alc^iol has a greater affinity fbr the air, tmd will be dilBised 
tto>u^ it more readSy than the wateX) when theee is ne 
intervening obstacle. But tie a piece of bladder over the 

mouth ^ the phial, and let it stand a few <kys, — the water 

— *■— ' I ■ I I .1,1 ■ , 

46a VHiat b fvRMd whee onjgtm wdtot witk etackvm or kydboya t 
4S9. GiT« the 'fteorjr fgr the formctkm oT carboaie add and watesy Tayor 
thfowm out of tiio fyatem. 400. nfanlrata. tho paasago of fluids thnmsh 
Mcmbraaea, and the different affinitiet of gases. 
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will leave the alcohol, and paas thiongii the memteiBe. By 
the aid of tlus experiment, we shall endoaTor to ezf^aia the 
intovehaBge of fiuidi ia die km^ 

4^L The wraSm of the air-vesicles, and coals of tlie M e o d 
nessels, «re s^nflar, in Uieir mechuiieal afNo^^eMeiit, to tfao' 
membfUKMis hlacbfar in the beline deseiihed expefiment 
As the oxygen of the air has greater affinity for hlood than Ibr 
nitrogen, so it permeates the oimnbranes that intervene be- 
tween the air and blood more readily than the nitrogen. 
As the carbonic acid and water have a greater affinity for 
air Uian for the other elements of the blood, soithey will also 
pass through the walls of ^ blood-vesseb and air-cells more 
readily than the other elements of the dark-colored blood. 




Pif. 9& t, A lfD«d|l«I tfA9 dirideS i«Ce three bmiehffl^ \%% Air-eelta. 
3] Brandws of Um pulaumary artery, tliat BpntA ovsr Uie afaM^eU* . Ttangdvih the 
puJaionafy artery tbe dark, inipare Wood la carried to tbe air-celb of tbe lungi. 
4, BraDcbee of tbe putanoaary v«bi> Uiat eommence attliejofiiiite tenninationa of tha 
HaHNiary artery. Timagii the pulmonary vein the led blood is ntofMi to Hm heart. 

492. As the impure bkx>d is passing in the mifiute vessels . 
over the air-cells, the oxygen passes through the- thin iDaat» of 
the air-cells and Uood-vessels, and unites with the Mood. At 
the same time, the carbonic acid and water leave the bIood» 
and pass throu^ the coats of the blood-yessels and air-cells, 
and mix with the wr in the cells. TTiese are thrown out of thQ 
system every time we breathe. This interchange of products 
produces the clumge in the color of the blood. 






EipUin «f . 08. 492. Hpw 99d i»h«r«it »• Jklflo4«kaiig^» 
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Experiment. Fill a bladder with dark Wood drawn from 
any animal. Tie the Madder olosoly, and Buapend it in the 
air. In a few houra, the blood next the membrane will have 
becocne of a bright red ctHm. Thia is owing to the oxygen 
Iran the air paseing thraagh the bladder, and uaitiag with 
the blood, while fl» carboaic acid has weaped through the 



Vif ». 



Fit. «■ A" Weal vtaw of the pulmomir drenlitlon. 1, 1, The right l«|. 
I, il, Tb* lelt lURfr 3, Tbe tnchei. 4, The lijlil hnnthiiil IDhe. G, The ten 
brenchirt tube. 6, 8, e, 6, Mr-«Ua. 7, The right Buriele. 8, The ri(ht WBlricls. 
I, Tb* trkaepW hItm; 10, Tlw pnHnannry irtwjr- ". The b«nch la Ibe ii|hl 
. huf. 19, Tha bnKh (o Iha leR tanf. U, The lifht pamomr »h<- I*> ""** 
left piUqHnary TBln. 13, The left uuriclf. IB, The left venlikle. IT, Th« 

493. The presence of carbonic acid and watery vapor in 
the expired air, can be proved by the following expenmeuU : 

Qi™ the eipcrinifnt ihoiring thai oxygen changea the dark-cotorcd 
blood to « bright red BDlor. Whet Is repiesented by%.99? 433. Ra« can 
the ptMi^M of B^dote Mdd la tb« ICRgs be prarod ? 
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Ist Breathe into lime-water, and in a few minutef it will 
become of a milk-white color. This is owing to the carbonic 
acid of the breath uniting with the lime, forming the ear* 
hanaie of lime. Hi. Breathe upon a cold, dry mirror for a 
few minutes, and it will be covered with moisture. Hits is 
condensed vapor from the laags* In warm weather, this 
watery vapor is invisible in the expired air, but in a cold, dry 
momiag in winter, the suoceasive jets of vapor issuing from 
the mouth and nose ace sufficiently obvious. 

494. From the lungs are eliminated other impurities be- 
side carbonic acid, the peTceptH>le quality o£ which is varioos 
ia di£ferent persons. . The <^nsive breath of many persons 
may be caused by decayed teeth, or the particles of food that 
nay be retained between them, but it oAen proceeds from the 
secretion, in the lungs, of certaia substances which pievieualy 
ousted in the system. . 

lUustraiiotu When spirltuom liquors are taken into the 
stomach, they are absorbed by die veins and mixed with Uie 
daric-colored blood, in iHiich they are carried to die lungs to 
be expelled irom the body. This will explain the fact, which 
is fiuniliar to most persons, diat the odor of different mifo- 
stances is perce^^ble in the breath, or expired ak, long after 
the mouth is free from these substances. 

How tile watery vapoi? 494. Are there other, exeretiong from tkelmigif 
Giye the illustration. 

Note, Let the anatomy and physiology of the ret piratory organs bs 
reriewed from figs. 96, 97, and 99, or from anatomical outline plates Kos. 
«and7. 
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CHAPTER XXY. 

HTOIXKB or THS BESPIRATORT OROAir». 

49!& Fob man to enpy tiie kighest degme (^ heiddi, it 
is necessary that the impum ^Teaom" bbod be psopeily 
•lUMBigod. As tkis is effiofeted in the hmgs by th«^ mdktt <^ the 
>«r9 it ibIlow» that this element, when brea&ed^ diould be 
pose, or eontaki twenty-one per cent of oxygen to aboirt 
ssydBly-nino per oent of nksogeik 

4M^ Hio volume of air enpelled &om the lungft is sonst- 
triMitlaBB than that winch is inspimU Tlie amouiU of \om 
yaries under different circumstances. An eightieth past of 
^ irolumo taken into the lungs, or half a cubic inch, may be 
4iMMRd0red an asrerage estimate* 

487^ The qtuditp andtfwrity of the air ia affected hy eoery 
reapiraHon. 1st The quantity of oxygen ui diminished. 
2d^ Tbm amount of carbonic^icid is increased. 8d. A ceitam 
pa»|><»Btioai of watery rapor is ejected from the kmgs in the 
.expired air. Of the twenty-one parts of oxyg^ hi die 
inspired air, only eighteen parts are expired, while the car- 
home acid and watery vapor are increased about four per 
^ent The quantity of nitrogen is nearly the same in the 
e^ir^d as in the inspired air. 

Observation. It is now fully ascertained that while the 
chemical composition of the blood is essentially changed, its 

495—^546. Gim the hygiene of the retpiratory organe, 495. What is 
necessary that man enjoy the highest degree of health ? ^6. How does 
the Tolume of expired air compare with that which was injured ? Does 
this loss vary, and what is an ayerage estimate ? 497. How is the purity 
of the air affected hy respiration ? How is the inhaled oxygen affected ? 
What effeet on the carbonic acid and watery yapor? On the nitrogen? 
What is said respecting the weight of the blood ? 



weigU remains fhe ^me, aa ^e earbon and hychrogeii 4i8« 
charged are equal to the united weight of tke oxygeii and 
nitrogen absoif>ed. 

49S. If one fourth |Nut of &e volume of air reeehred 1^ 
the hihgs at one inspiration is decomposed at one ^ beat ^ 
of the hearty it might be supposed Hm, ii the expirod air he 
again received into the hmgs^ one hii^f ot th#- oxygen woold 
be conmimed, and, in a similar ratio^ if re-'breathMt Ibor times, 
all the oxygen would be consumed* But it do^ not follow, if 
the air is thus re-brea(hed, that the same changes will be 
effected in lim lungs. For air that has been inspired does 
fiot part with its remaining oxygen as freely a» when it «oo* 
tains the proper amount of this life-fiving ekmeAt, and th«s 
the changes in the impure btood are not so^complel^ e ffected* 

Bhutration. In the process of dyeing, each soccesshre 
article ixmnersefd in ibe dye weakens it ; hot it does- not 
fbllow that the dye each timo is a^^ii^ed in ihe aamo degree, 
or that the coloring matter by repeated immersions can be 
wholly (extracted. The same principle applies to the exchange 
of oxygen ahd carbonic acid gas in the kmgs. 

4&9. If^the inspired air isfireejrom m&iitmre. and jeaanbatM 
odd^ these substances conUdned in Ike hhod will he mere 
readily imparted to i%. When the air is loaded witfi vapor, they 
are removed more slowly ; but if it is saturated with moistiiret 
no va^r will escape from the blood through the agency of the 
lungs. This may be illus^ted by the fbUowii^ eoepexinent : 
Take two tmd alialf pomidsof water^add to ithatf a pound of 
common salt, (muriate of soda,) and it will readily mix with 
the water ; iuid4o this s^^ution add th» same quo^^ of sidit 
and it will be dissolved moi^ slowiy. Ag^in, add mcae salt, 
and it will remain undissolved, as the ^vater has become 
saturated by the pound before dissolved. 

498. Does air tl>at is re-breathed freely impart its oxygen? W!iy? 
499. What is the effect on the blood when the air is free from rapor and 
carbonic acid ? When loaded with Taper ? When saturated ? How is this 
illustrated? 

20 
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MO. Hie principle in thiB experiment is unalogous to that 
of the tuiioH between carbonic g^ and atmospheric air. 
Allen and Pepy showed by experiment, that air which had 
been cmce breathed, ocmtfuned eight and a half per cent of 
cai^<H)ic acid. They likewise showed, that no continuance of 
te respiration of the same air could make it take up moce 
than ten per cent. This is the pc^nt of saturation. 

EaqfenmaU* ^nk a gloss jar that has a stc^p-cock, or one 
with a glass 8t<^per, into a pail of water, until the air is expelled 
from die jar. Fill the lungs with air, and retain it in the 
ehest a shwt time, and then breathe into the jar, and instantly 
dose the 8t<^-eock. Close the opening of the jar that is under 
the water with a piece of |Miper laid on a plate of sufficient 
size to cover the opening, invert the jar, and sink into it a 
lighted candle. The ikime will be extinguished as quickly 
as if put in water.* Itemove the carbonic acid by inverting 
,the jar, and place a lighted canctte in it, and the flame will be 
as clear as when out of the jar. 

Observations, 1^ It is &miliarly known 4hat a taper will 
not bum where carbonic acid exists in any considerable 
quantity, or when there is a marked deficiency of oxygen. 
From thisorigiiAted the judicious practice of sinking a lighted 
candle ix^ a well or pit before descending into it. If the 
flame is extingnisfaed, respiration cannot there be maintained, 
and life wiMild be sacrificed shoidd a perwMi venture in, until 
the noxious air is removed. 

2d. It is the action of carbonic acid upon the respiratory 



« As a snbs^tQtoibr * jar wi& * tt(qM»<M^ tako * pieee of lesd pipe 
bont in the fonn of a s^lion, and insert it in the mouth of a jreversed 
jar^ This experim^t is as conclusiye whether the air is inhaled once 
only or breathed many times. 



60^. What did the experiments of Allen and Pepy shcnr ? How can the 
presence of carlKinic gas in the expired air be demonstrated } State obser- 
vation 1st. Observation 2d. 
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organs, that gives rise to a pkcnotneiioa frequei^y wen is 
mkies wad caves. A man may enter these subterranean 
rooms, and feel no inconvenience in breatiiing ; but the dog 
that follows him, feUs apparently dead, cuid soon dies if not 
speedily^ TeHH>ved to pure air. I^is arises from te fiict thai 
this gas is heavier than air, and sinks to the bottom of tho 
room «r cave. 

3d. While it is true thfit carbooic acid possanes properties 
&at render it unfit to be breathed, it is, notwithstanding^ 
productive of very agreeable effects, when conveyed into 
the stomach. It forms itie sparkling property of mineral 
waters, and fiHs the bubbles that rise when beer or cider is 
feirmexiting. 

501. Pure atmospheric air is best- ttdapM to a heaUhf 
action of the system. As the air cannot be maintained pure 
under all circumstances, the question may be asked. To what 
degree may the air be vitiated and still sustain life? and 
what is the smallest quantity of pure air a person needs each 
mmute to maintain good health ? Biman says, that air which 
contaiiK more than thiee and a half per cent of carbonic 
acid is unfit for respiration, and<j as air once respired contains 
eight and a half per cent, of carbonic acid, it clearly shows 
that it is not fitted to be breathed again. 

502. No physiologist pretends tl»t less than seven cubie 
feet of air are adequate for a man to breathe each minute, 
while Dr. Reid allows ten feet The necesinty of fifteen oi' 
twenty times ihe amount of air actually taken into the lungs, 
arises from the circumstance, that the- expired air mixes 
with and vitiates die surrounding el^nent that has not been 
inhaled. 

503. The qmnMty of air which d^erent persons ^tetuaSlf 

* ■ t " '■ ■ f ■ ! ■ I ■ II I ■ » 

Observation 3d. dOl. 'Wliat questions may be asked respecting the 
inspired air? Give the remark of Biman. 605$. How many cid)ic feet of 
air are adequate for a man to breathe each minute ? How much does Dr. 
Ueid allow ? 503. Mention some reasons why different persons do not 
require the same amount of air. 
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[f vMrieSs The ikitwad it nxxHfied by the nse, age, 
ImMs and oondition of the body. A person of great «ze 
w1k> has a large ffuantity of blood, requiret more air than a 
small man with a less amount of cncudating flukL Indiidduals 
ithose labor is active^ require more air thsoi sedenAary or idle 
persoasy because the^ waste of te system is greater. On the 
same principle, the gormandizer needs more of this element 
than the person of abstemioiis habits*^ So dbes the growing 
lad recpure mere air than an aduk of the same wei^it, for 
the reason that he consumes more food Ihan a person of 
mature years. Habit also eaerte a eonteoUing influenoe. A 
man who works in the ajpen airtwAors more fdien pboed m 
a small, unventilated room, than one who is accustomed te 
breathe the eoiifined air of workshops. 

504. Air^f im wMch htmps wiU not hum mA hrillianey^ «Sv 
mfiUed for rtfpiration. In crowded rooms, which are not' 
ventilated, the air is ^tktod, not only by the abstraction of 
oxygen and the deposition i£ carbonic aotd, but hy the exciei* 
tions fi-om the skin and lungs <^ the audience.. The hunpa^ 
under such cirenmstanoes, mdik but a feeble light Let die 
oxygen gas be more and more expended, and the lamps will 
bum more and more feebly, until they are extinguished. 

Ulustraiions, 1st The efieets of breathing the same air 
again- and again, are well Hhtstsated by an incident that 
occurred in one of our halls of leamii^. A large audience 
had assembled in an all- ventilated room, to listen to a lecture ; 
soon the lamps burned so dindy that the speaker and audience 
were neariy enTsioped in daricness. The oppresston, diz- 
ziness, and fkintness experienced l^ many of the aw^ence, 
induced them to leave, and in a few minutes after, the lamps 
were observed to rekinUe, owing to the exchange of pure air 

on opening the door. 

■'■■ I ... .1 , 1 , , . ■ ■ - ■ . . ■ ■■ 

How is it with tfce li^rer ? "Wltli the gormandizer ? "With the person 
tlist works in the open ahr ? 504. What effect has impure air on a homing 
Iwwp ? GMts the iUnstratfon of the effects of impure air on lighted Jamps. 
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2d. In the ^^ Black Hole of Cfttentta,** one hundred and 
forty-six Englii^nnen were shut up in a room eighteen feet 
square, with onl j two small windows on die same side to admit 
air. On opening this dungeon, ten holin after their imprison- 
ment, only twenty-three were aHve. The others had died 
from breathing impure air. 

505. Air that has heeame imptarefrom the dbstraetion of 
oxygen^ am eaccess of carbonic aeid^ or the excretions from the 
hmgs and skiny has a deleterious ejhet on the body. When 
this element is ritiated from the preceding <»nses, it preneents 
the proper arteriaHzation, or chai^ in the bfcx>d. For diis 
reason, pure air i^ould be admitted freely and constantly into 
work-shops and dwelling-houses, and the vitiated air permitted 
to escape. Tins is <^ greater importance than the warming 
of these apartments. We can compensate for the deficiency 
of a stove, by an extra garment or an increased quantity of 
fbod ; but neither garment, exercise, nor fbod will compensate 
for pure air. 

506. School-rooms shotdd he venHlaied. If they are not, 
the pupils will be restless, and complain of languor and head- 
ache. These unpleasant sensations are caused by a want of 
pure air, to give an adequate supply c^ oxygen to die hmgs. 
When pupils breathe for a series of years such vidated air, 
their life is undoubtedly ediortened, by giving rise to c(msump- 
tion and other fktal diseases. 

Illustration. A school-room thirty ibet square and eight 
feet high, contains 7200 cubic feet of air. This room will 
seat sixty pupils, and, allowing ten cubic foet of air to each 
pupil per minute, all the air in the room will be vitiated in 
twelve minutes. 

Ohservation. In all schoot-robms where there is not ade- 



Qi tke tffecta of toe«lliii»g iii^»«ure air. 505. In preMnrivg healtn, wAai 
l«o| gx«ftier iinportoaiM Utaa waimiag the room.? <f09. Why ihould • 
•chool-toom be ventQated ? Giye the iUxistration. 

20 • 
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quote V6iitUi^ion, it 18 advisable to hare >a leeesB of five or 
ten minutes each hour. During thi^ tune, let tbd pupils 
breathe fresh air, and open the doors and windows, so that the . 
air of the room shall be completely changed. 

507. Ckwrclies^ concert 1udU<, and aU rooms designed for 
a collection of individuals^ sliould he amply ventilated* While 
the architect and workmen cure assiduous in giving these public 
rooms architectural beauty and splendor, by adorning the ' 
ceiling with Gothic tracery, rearing richly carved columns, 
and providing carefully for the warming of the room, it too . 
frequently happens that no direct provision is made . for the 
change of that element which gives us beauty, strength, 
and life. 

lUustration, A hall siji^ty feet by forty, and fifteen feet 
high, contains 36,000 cubic feet of air. A hall of this size 
will seat four hundred persons; by allowing ten cubic feet of 
air to each person per minute, the air of the room will be 
rendered unfit for respiration in nine minutes. 

508. Railroad carsy cabins of steam and canal-hoots^ omnt- 
^e^, and stage-coaches-, require ample ventilation. In the 
construction of these public conveyances, too frequently, the 
only apparent design is, to seat the greatest number of persons^ 
regardless of tl^ quantity and character of the air Jo maintaia 
health and even life. The character of the air is only realized 
when, from the fresh, pure air, we enter a crowded cabin of 
a boat or a closed coach ; then the vitiated air from animal 
excretions and noxious gases is offensive, and frequently pro- 
duces sickness. . 

509. The influence of habit is strikingly e:q>ressed by 
Biman, in the " Art of Warming and Ventilating Rooms : *' 
't Not the least remarkable example of the power of habit is 

What suggestian when a school-room is not ventilated ? 507. What is 
said in regard to ventilating churches, concert halls, Ae. ? State tiie 
illustration. 506. What remarks relative to public conTeyttnces I 509. St&tc 
the influence of habit by Biman. 
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its reconciling us to practices which, but ftr ils OLflueiice, 
would be considered noxious and disgusting. We instinctively 
shun approach to the dirty, the squaUd, and the diseased, and 
use DO garment that may hove been worn by another. We 
open sewers for matters that ofiend the sight or the smell, and 
contEmninate the air. We carefully remove impurities from 
what we eat and drink, filter turbid water, and fastidiously 
avoid drinking from a cup that may hare been pjeessed to the 
lips ci a friend. On the other hand, we resort to places of 
assembly, and draw into our mouths air loaded with effluria 
from tke luAgs, skin, and clothmg of every individual in tho 
pitmiscuous crowd _ exhalations c^fensive, to a certain extent, 
from the most healthy individuals^ but when arising from a 
living mass of skin and lungs, in idl stages of evapoTation, . 
disease, and putridity,— ^prevented by the walls and ceiling 
from escaping,— *diey are, wh&n thus concentrated, in the 
highest degree ddeterioos and loathsome.'^ 

510. The sleqting'Toem skmdd he to venlilMied tkdt the air 
in the morning vtU he cl$ pure ae when r^iring to rest in the 
evening. Ventilation of the room would prevent mcmiing 
headaches, the want of appetite, and limguor^ — so common 
among the feeble. The impure air of sleeping-rooms proba* 
bly causes m«nre deadis than intemperance. Iiook around the 
country, and those who are most esqposed, who live in huts 
but little superior to die sheds that shelter ^ farmer^s flocl^r^ 
are found to be the most healthy and robust Headaches, liver 
complaints, cOughs, and a multittkle of nervous affections, are 
almost ui&nowa to them ; not so with those who spend their 
days and nights in rooms in whidi the sashes of the windows* 
are calked, or perchance dooUed, to prevent the keen but 
healthy air of winter from entering their apartments* Disease 
and sufiering are their constant companions* 



610. What is Mid of tha Teatilation of •leeping-roonu ? What would 
adequate TentilatiQiipr«T»Bt? Give a oeitunoa ob««rt«tiou. 



BhtsMitian. By niasT, iieefniig upartnwntt tvrefare feet 
square and seireii fbet lugh, axe conaidered spaoiottfl for two 
peraowi, and good aoeommodartiona for Umt to. lodge in. An 
apartment of Una aa« GODtainflr 1008 cuboe feet of air. Al* 
lowrngten cubic feet toeaeh person per miMtefttro occapanta 
weuld rkiate the ur of the room in fifty miiiutea, aad four ia 
twenty-dte mkiiites, Wb«i lodgmg-rooms are not veattlatedy. 
we Would strongly recommend enxiy rising. 

511. 3%e Hck^room^ purUcuidrly^ $hoM h0 $a ctrtmged 
tMat tke'impure «ir su^ emtq^eiond^pwre airh^ emisUmiljt^u^ 
fMUed mie the room. It is so tmusuai pimctice4a some com* 
munideB, w^ien a eluM or an adult tiaick of an aeule diseaest 
to prevent the ingress of pure air, simply fvott th(»^p]^eb(Bn- 
sion of the atlendants, tluit the patient wtU contraet n cold. 
Again, the p reva l ent custom of aevend^ individiiids sitting in 
the sick-ibom, partiealarly wfabit they re«iBn4hefe for several 
hours, tends to vitiate the air, and, eonaequetttly, to increase^ 
the suffering and danger of the ukk 'person. In fevers or 
inflammatory diseases of ai^ kind, let the palAMit breathe 
pure air ; for the purer the Uood, die greaiecthe powe;r of Uie 
system to remtwe dwease, and ^ less Aa lialnJii^ le con- 
tract jcokte. 

OheervfOiom. Among diildien, convulmNts, et ^^ fitS|^^ U8a« 
ally occur when they are stealing* lamany iiistances, tfiesa 
are produced by the impure air which m broalhed* To pre- 
vent these alarming end distressing oonvoj^ions, the sleeping"^ 
ro^om should be veotyated, and dierb i^uld he na curtaina 
around the bed, or coverings over the &ce, aa they produce 
an effect shi^hr to that exporienood when sleeping in a small, 
unventilated room. To relieve a child when convulsed, carry 
it into the open air. 

512. While oamipyimg a roosi, im tiro iusfimhls of <A« 

What is said of the size of sleeping-rooms ? 511. What is sidd of the 
tiek-Toom? Mention soniB prevailing eustomt te scltreaQ9 to those 
rooms. What ie said of eovniMoM- aaoag ^diOdNAr 



grodm^ Mlurtwftof <^ dr.- 1[^ klhc mdtof dio dimht> 
isiied sensibility of tbt ncanroussystenivAnd grtfduftl sdafytAtiaa 
of the orgaoft to Uood of a le»sttmuiatixig chuaoltr. This 
oonditidtn is w^ illiistnited in the hibeniating aMiaab. Wa 
are imenaibla of the impun air of ^nventiktod ateepukg^rooma, 
until we leave them for a walk or rtde« K they have been 
closed, we are made sens&le of the character of the air as 
soon as we reenter diem, for the system has regained its uauai 
sensilHtity while inhaling a purer atmosphere. . 

513. In iMjt consiruetimi of enery ink&hite^ roowij then 
thoiM, he adeqwUe means #f ventilation^ n$ leeU at loartning. 
No room is well ve&tikted, unless as much pure air is brought 
into' it as the occupants vitittte at every respiration. This can^ 
be effected by making an aperture in the ceiling of iheiQo^^ 
tur by coastroedog a ventilatiag flue in the chinmey. This 
^ould be in contact with to fiues for the escape of atook^ 
but separated from them by a thin brick partition. The hot 
air in the smoke flues will warm the separating brick partition, 
and consequently rarefy the air in the ventilating flue. Ck>m- 
munication inxacL every room in a house should be had to such 
flues, Hie draught of air can be reguliited by well-adjusted 
registers, which in large rooms shotdd be placed near th6 floor 
as well as near the ceiling. 

514. While provision is made for the escape of rarefied 
impure air, we should also provide means by which pure air 
may be eenstai^ly admitted into the room, as the erevices of 
<hedo(»B and windows are not always so^ient ; and, if they 
should be adequate, air can be introduced in a more conven- 
ient, economical, and appropriate manner. There should be 
an aperture opposite the ventiladng flue, at or near the floor, 
to connect virith the outer walls of ^e building or external air. 

^12. Why are wt inteniSble to the gradual Titiation of the air of an nn- 
ventilated room? 613. What ii verj important in the building of every 
bihal^ted room ? How can a room be well ventilated ? 614. What is said 
idatiTe to a communieation with the external air ? 
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But if pure heated air is intrbduced iato ihe room, it obviates 
the seceMity of the iotroduetioo of the external air.* 

515. In warming rooms, the hot air furnaces, or box and 
air-tight stoves converted into hot air iurnacesi^ should be 
used in preference U> the ordinary stoves. The air thus intro- 
duced into the room is pure as well as warm. In the adaptar 
tion of furnaces to dwelling-houses, ^., it is necessary that 
the air should pass over an ample sur&ce of iron moderately 
heated ; as a red heat abstracts the oxygen from Ae ccMitigii- 
ous air, and thus renders it unfit to be respired.t 

OhserveUion. Domestic animals need a suj^y of pure ait 
as well as man. The cows of cities, that breadie a vidatad 
nir, have, very generally, tubercles. Sheep that are shi^ in 
a confined air, die of a disease called lh» **' rot," which is of 
a tnrbereulous character. Ii^rest and humanity require that 
the buildings for animals be properly ventilated. 



* Mr. Frederick Emerson, of Boston, has devised * shnple tmd 
effective appamtos for remorin^ vitiated air from a room. It is sue* 
cossfdlly used upon all the publiosehool-hoTises of Bostdn. Itiaaow 
being generally applied to the schoi^-housea and other public buiUU 
ings, as well as private dwdHngs, of New England. 

t Dr. Wyman's valuable work on ** Ventilation," and the work of 
Henry Barnard, Esq., on '^School-house architecture," can be advanta- 
geously consulted, a they g^ve the practical methods of ventilating 
and wanning shojis, seho<4-rooms, dwelHsg-houses, public balls, ftc 

610. How should rooms be warmed ? What is necessary in the adaptai- 
Uon of famaces to dweUing-houses ? 
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CHAPTER XXYI. 

HYGIENE OP THE BESPIRATORy ORGANS, CONTINTJED. 

516. The change that is effected in the blood while passing 
through the lungs, not only depends upon the purity of the 
air, but the amount inspired. The quantity varies according 
to the size of the chest, and the movement of the ribs and 
diaphragm. 

517. The size of the chest and lungs can he reduced by 
moderate and continued pressure. This is^ most easily done 
in infancy, when the. cartilages and libs are very pliant ; yet 
it can be effiected at more advanced ^riods of life, even after 
the cheat is fully developed. For want of knowledge of the 
pliant character of the cartilages and ribs in infants, too many 
mothers, unintentionally, contract their chests, and thus sow 
the seeds of disease by the close dressing of their oflspring. 

518. If slight but steady pressure be continued from day 
to day and from week to week, the ribs will continue to yield 
more and more, and after the expiration of a few months, 
the chest will become diminished in size. This will be 
effected without any suffering of a marked character; but 
the general health and strength will be impaired. It is not 
flie violent and ephemeral pressure, but the moderate and 
protracted, that produces the miscalled, "genteel," con* 
tracted chests. 

519. The style of dress which at the present day is almoe* 
universal, is a prolific cause of thi» deformity. These bane-. 

616. What T«rie» the amimnt of air received into the Kmge I 517. How 
•aa the she of the eheet be diminiehed ? When is this most easily effected ? 
618. How axe the miscalled, " genteeV contracted chests usually pro- 
daeed? il9. Wluitit«ld<if aestyle eltiM^drestat thefiMteiA.dKj? 
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Itil fiislHotus are copied from tbe periodicals, so widely cir* 
culated, containing a ^^ fashion plate of the latest fashions, 
from Paris.^^ In every instofice, the contracted, deformed, 
and, as it is catle^, lady-like waist^ ia p<»rti^yed in all its 
fascinating loveliness. 'These periodicals are found on almost 
every centre-table, and exercise aa influence almost. omnq>- 
otent If the plates which corrupt the morals are excluded 
by civil legislation, with the same pfopriety ou|^t not thp9e to 
be suppressed that have a tendency so adverse to health ? 
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Fig. 101. 




Fif . UHL A eomct outttiw «r Ibe VeBOfl d« Xbdki^Uie taut UftA o€ faaate 
■ymmttiy. 

fig. lOL Ah <xittiie ^ a Wi^-eoneted iiiod«ni bMotf . 

One hu aa artificial, imect waist; tba other, a Bataial waiit» Om kat itaphig 
iMitAinij whila tba diaaJdin of tka otkcr ape aoBii9aiatlf«tyal«vatad,aquflPa,aBd 
aofttlar. Tbe proportion of the coneted female below Um waiit, la also a departure 
fhMB the i^iaiDetry oir nature* 

OhservetUens. Ist The Chiaeae,, by aaa^neamng 4e feet 
df ^miide chiMr^, prevent their gMfW^; so that the foot of a 
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Chinese hdle is not lai^r than the foot of an American giri 
of five years. 

2d. The American women compress their chests^ to prevent 
their growth ; so that the chest of an American bdle is noC 
larger than the chest of a Chinese girl of dye years. "Which 
country, in this respect, exhibits the greater intelligence ? 

3d. The chest can be deformed by making the linings of 
the waists of the dresses tight, as well as by corsets. Tight 
vests, upon the same principle, are also injurious. 

520. In children, who have never worn close garments, 
the circumference of the chest is generally about equal to that 
of the body at the hips ; and similar proportions would exbt ' 
through life, if tliere were no improper pressure of the 
clothing. This is true of the laboring women of the Emerald 
Isle, and other countries of Europe, and in the Indian female, 
whose blanket allows the free expansion of the chest The 
symmetrfcal statues of ancient sculptors bear little resem- 
blance to the " beau ideal " of American notions of elegant 
form. This perverted taste is in opposition to the laws of 
nature. The design of tlie human chest is not simply to 
^nnect the upper and lower portions of the body, like some* 
insects, but to form a case for the protection of the vital 
^gans. ^, 

^21. Individuals may have small chests from hirtk. This, 
to the particular individual, is natural ; yet it is adverse to die 
g'^at and general law of Nature relative to the size of the 
human chest. Like produces like, is a general law of the 
inimal and vegetable kingdoms. No fact is better estab- 
lished, than that which proves the hereditary transmission 

Obserration 2d. Observation 3cL 620. What is the sire of the chest of 
^ child that has always worn loose clothing ? What is said of the size of 
iHe laboring women of Ireland, and the Indian female? How is it in 
"acient statues ? What is the design of the chest ? 621. What is a gen- 
ial law of both the animal and vegetable kingdoms ? What fact in tl^s 
connection is well established? 

21 



horn pftYenU to ehiMren of a ccmstitutional liability to disease ; 
and the same may be said in regard to tlieir Goaformations. 
If tbe mother has a small, taper waist, either hereditary or 
acquired, this form may be impressed on her offspring ; — thus 
ilhisltating the truthfulness of scripture, ^^ that the sins of the 
parents diall be vi^ted upon the eluldren unto the third and 
fourth generation.^^ 

622. The quantity of air inhaled is modified by the capo- 
city of the re^ratary organe. The necessity of volcHoainous 
lungs may be eluciibted by the foMowing experimeni : Sup- 
pose a gill of alcohol, mixed with a gill of water, be put into 
a vessel having a square foot of surface, and over the veseel 
a membrane be tied, and that the water will evaporate in 
twenty-four hours. If the surface had been only six inches 
square, <mly one fouilh of the water would have evap«Nraled 
thraugh the membrane in the given time. If the surface had 
been extended to two square feet, the water would have evap* 
wated in twelve hours. 

523. Apply this principle to the lungs : suppose there are 
two hundred feet of carbonic acid to be carried out of the 
i^stem every twenty-four hours. This gas, in that time, will 
pass through a vesicular membrane of two thousand square 
feet. If the lungs were diminished in size, so that there would 
be only one thousand square feet of vesicular membrane, the 
amount of carbonic acid would not, and could not, be eliminated 
from the system. Under such circumstances, the blood would 
not be purified. 

524i Again; suppose the two thousand square feet of 
membrane would transmit two hundred cubic feet of oxygen 
into the system every twenty-four hours. If it should be 
diminished one half, this amount of oxygen would not pass 
into the blood. From the above illustrations we may learn 

Wh«t does this hereditary transmission pro e ? 622. How is the 
necessitf of Toluminous lungs illustrated? 523 How is this principle 
»W>lied to the interchange of products in the lungs ? 
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the impcMailcei df weil-j!ey^l6ped chests and ▼olmnittoM 
liuigs; for, by incf^ismg the size of the lungs, ^10 otygpn w 
more abundantly supplied to ^ blood, and ^ms ftmd is more 
perfectly deprived of ks carbcm and hydrogen* 

525. The chest k not only most expanded at its lower 
part, but the portion of the lungs thai occupies (his space of 
the thoracic cavity contains the greater part of the air-eeBs*) 
and, ^m thie lower two thirds of the lungs ^ greatest 
amount of carbonic acid is abstracted from the blood, and 
the greatest amount of oxygen gas is conveyed k^ the eir^ 
culating fluid* llence, contmcting the lower libs is fu moie 
injunoim to the heahh dmn diminMiing ^le si2e of the ttpjier 
part of the chest 

526. The question is often ask^. Can the size of ^ chest 
smd the volume of the lungs be increased, when they have* 
been injudiciously compressed, or have inherited this un- 
natural form ? The answer is in the affirmative. The means^ 
for attaining this end are, a judicious exercise of the lun^, 
by walking in the open air, reading aloud, singing, Rtting erects 
and fully inflating the lungs at each act of inspiration. If the 
exercise be properly managed and persevered in, it will 
expand the chest, and give tone and health to the important 
organs contained in it. But, if tiie exercise be ill-timed or 
carried to excess, the beneficial results sought will probably 
not be attained* 

Observation. Scholars, and pers<»is who sit much of Uie 
time, should frequency, during the day, breathe full imd 
deep, so that the smallest air-cells may be flilly filled with 
air. While exercising the lungs, the shoulders should be 
thrown back and the head held erect 

527. The tn&vemeni ef the rih» and diaphragm^ i» modiJM 
hy the dress. When the luiigs are properly ftUed whir air, 



625. Why is it more injurious to contract the lower p«rt of the chest thati 
the upper ? 626. How can the si«e of the chest be increased when it is 
contracted? Give the observation. 527. How is the movement of ihe 
ribs and diaphragm modified ? 
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the chest is edarged in evory direction* If a ay article of 
apparel is, worn so tight as to prevent the full expansipu of 
t]^ chest and abdomen, the kings, in ccHisequence, do not 
receive air sufficient to purify the blood. The effect of firm, 
unyielding clothing, when worn tight, in preventing a due 
supply of air to the lungs, may be shown by the fdilowing 
iUiJStration. 

Illustration. If the diameter of a circle is three feet, the 
drcumference will be nine feet. If the diameter is extended 
to four feet, the circumference will be increased to twelve 
feet. Should a tight band be thrown around ^ circle of nine 
feet, its diameter cannot be increased, for the circumference 
cannot be enlarged. 

529. Any inelastic band, drawn closely around the lower 
part of the chest, or the abdomen, below the ribs, operates 
like the band in the preceding illustration, in restricting the 
movement of the ribs. When any article of dress encircles 
either the chest or abdomen, so as to prevent an increase of i 
its circumference, it has an injudicious tendency, as it pre- 1 
vents the introduction of air in sufficient quantities to purify 
the l^ood. The question is not. How much restriction 
of the respiratory movements can be endured, and life c<m- 
tinue ? but. Does any part of the apparel restrict the move- 
ments ? If it does, it is a violation of the organic laws ; and 
though Nature is profuse in her expenditures, yet sooner or 
later, she sums up her account. 

529. In determining whether the apparel is worn too tight, 
mila;te the lungs, and, if no pressure is felt, no injurious effects 
need be apprehended from this cause. In testing the tight- 
ness of the dress, some persons will contract to the utmost 
the abdonunal muscles, and thus diminish the size of the 

How is the effect of unyielding clotliing, when worn tight, illustrated ? 
528. What e£fect has an inelastic band upon the lower part of the chest I 
What qiiestion is asked ? 529. How can we determine whether the apparel 
is worn too tight ? 
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chest, by depressmg thd libs; when this is done, &e in- 
dividuid eaGlaims> ** How loose my dress is ! '* This practice 
iff both deceptive and ludicrous. A good test is, to put Ihe 
hand on the chest below the arm ; if there is no movement of 
the ribe during respiration, the apparel is too tight. The only 
reliable tei^, however, is a full inflation of the lungd. 

OhservatMTi, Many individuals do not realize the small 
amount of force that will prevent the enlargement of die 
chest This can be demonstrated by drawing a piece of tape 
tighdy around the lower part of the chest of a vigorous adult, 
and confining it with the thumb and finger. Then endeavor 
fully to inflate the lungs, and the movement of the ribs win 
be much restricted. 

590. The positixm in standing and Htting influences ike 
movement of the ribs and diaphragm. When the shoulders 
are thrown back, and when a person stands or sits erect, the 
diaphragm and ribs have more freedom of motion, and the 
abdominal muscles act more efficiently ; thus the lungs have 
broader range of movement than when the shoulders incline 
forward, and the body^ is stooping. 

531. Hahit exercise an influence upon ike range of the 
respiratory movements, A person who has been habituated to 
dress loosely, and whose inspiratiims are full and free, suffers 
more from the tightness of a vest or waistband, than one, the 
range of movements of whose chei^t has long been subjected 
to tight lacing. 

532. The condition of the hrain exercises a great influence 
upon respiration. If the brain is diseased, or the mind 
depressed by grief, tormented by anxiety, or absorbed by 

tibstract thought, the contractile Energy of the diaphragm and 

■ - *■ ■ - 

GiTe another test. How can the amotint of pressure necessary to pre- 
vent the enlargement of the chest be demonstrated ? 580. Show th6 
effisct of position on the movements of the ribs and diaphragm. 531. Show 
the effect of habit on the respiratory movements. 582. St&te the inflnenee 
of the mind upon respiration. 

21 • 
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muscles 4bat ^vate Ih^ rib^^ i» much dimmi^d, and the 
h]Sg9 jire^ not so futiy i&fiatad, as wkeo the mind is infiaeneed 
by joy or other exhUaratiiig amotions. The depressing pa«- 
mbns likewise less^ die fr^queney of resfuratioou By the 
influenoe of these eauses, the blood is but partially purified, 
and the whole system becomes enfeebled. Here we may 
•ee the admirable harmony between the difTercnt parts of 
the body, and the adaptati^m of all the functions to each 
x>ther. 

533* As the quantity of air mbaled at each unimpeded 
jospiration in lungs of ample size, is about forty cubic inches, 
i(t follows, if the movement of die ribs and diaphragm is 
restricted by an enfeebled action of the respirataxy muscles, 
fft by any other means, the blood will oot be perfectly pHrified. 
Jn the experiment, (^ 522, 523,) suppose for^ cubic inches of 
jak must paa^ OTi^r 4be membi;ane twiaety times every minute, 
ajad that this is the amoumt required to remove the vapor 
which arises from the membnoa ; if only half of this amount 
pf air be supplied each minute, only one half as much water 
will be removed from the alcohol through the membrane in 
tweaty«£our JiQUjQs ; consequently, the ateobol woold be impure 
from the waler not being entirely removed. 

534. Beslarain d^e elevadon 4of the ribs and depressioii of 
the diaphragm^ so that the quantity of air conveyed into the 
luQ^ will be reduced to twenty cubic inches, when ferty are 
needed, and the results will be as follows : Only one half of 
the carbonic acid will be eliminated from the ^stem, and the 
blood will receive but one half as much iQxygen as it requires. 
This fluid will then be imperfecdy ovyda^ed, a«d partiedly 
freed of its impurides. The impuM blood wUl be reiumed 
to the lefl side of the heaitf.and the whole j^nrtem wiU s^jff&r 
from an infringement of organic laws. 



»»•■ 



^Sa. ]3Jhistr»te th* effaet ttfton fke blood iHien the respiratorj musclM 
«i» ABfrfUMl in. their adiim. dM. Sbow how the Uood ii impedbcUy 
purified bj reetrieting the moTementi of the ribe aad diaphrapn. 
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535. Serojvla^ or eofuumptioHy frtquently iueeeeds m 
pressed state of the nervous system. These diseftfle« •liao 
from the depositioa of tuberculous matter in di^pent |)ftrtB of 
the body. Those individuals who have met with reverses of 
fortune, in which chatacter and property were lost, 8ffi>dl 
painftd examples. Hundreds yearly die from the efitot ot 
depressed spirits, caused by disappointed hopesi^ or disap- 
pointed arabitioci« 

Illv^tmtioH. A striking instance of the effects of mentiJ 
depression is related by Laennee. In a female religious 
establishment in France, great austerities were practised ; the 
mind was absoil>ed in contemplating the terrible truths of 
religion, and in mortifying ^ flesh. The whole establish- 
ment, m. tlie space of ten years, was several times <tepopu- 
lated— wi^ the exceptiott of .the persons employed at do- 
gate, in the kitchen, and garden — with that fatal dise^we, 
cODsuniptk>n. This in^ifatbn did not long continue, but was 
suppressed by order of the Freoeh government 

596. The purity of the blood is isyime»eed hy the eondMom 
^fthehtngs^ When the bronchial tubes and air-celts have 
become partially impervious to air, from pressure upon flw 
lungs, from fluids in die chest, from tumors, or from the con- 
solidation of the cells suad tubes from disease, — as inflaia- 
mation, or die deposition of yellow, cheesy matter, called 
tubercles, — the blood will not be purified, even if the air is 
pure, tl% lungs voluminous, and the respiratory movementi 
unrestrieted, as the air cannot permeate the air-oells. 

Oftwrrarfionf . 1st. The twenty-ditee who escaped imme'* 
^iftte deadi in the Black Hole of Calcutta were soon attached 
with iafiammation of the hings, by which iheae organs were 



^. Hentum lowe ^ tht dfecte gi menial depnttion Mifem. tfarbody. 
^^^ iM xdated by Ltennoe? 638. Boes «Im conditiMi «f tlM ktrn^it 
iidwnaetlttptirityoftlM blood? Mentim tone <i/ the eoadidoDt tbaft 
^ impede the oxydbUion of blood in. the IvBgs. What ooeunwd to 
KnoQg who escaped death in the Black Hole of Calcutta ? 
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oonsolid&ted^ and thus pTeveuted the penneatioii of air into 
their cells. This disease oi the lungs was caused by breath- 
ing vitiated air. 

2d. One of the precursory symptoms of coxisumptioa is the 
feeble murmur of respiration in the upper part of the lungsu 
This condition of these organs is produced by, or frequently 
follows, mpntal depression, the breathing of impure air, the 
stooping position in standing or sitting, and the restriction of 
the movements of the ribs and diaphragm. 

3d. Persons asphyxiated by carbonic acid, water, stran- 
gling, or any noxious air, afler resuscitation, are usually afiected 
with coughs and other diseases of the lungs. 

537. Colds and coughs are generally induced by a chilly 
that produces a contraction of the blood-vessels of the skin ; 
and the waste material, whigh should be carried from the 
body by the agency of the vessels of this membrane, is 
retained in the system, and a great portion of it is returned to 
the mucous membrane of the lungs. For such is the harmony 
established by the Creator, that if the function of any portion 
of the body b deranged, those organs whose offices are similar 
take on an increased action. 

538. The waste material, that should have passed through 
the many outlets of the ^In, creates an unusual fulness of 
the minute vessels that nourish the mucous membrane of the 
bronchia ; this induces an irritation of these vessels, which 
increases the flow of blood to the nutrient arteries .of the lungs- 
There is, also, a thickening of the lining membrane of the 
lungs, caused by the repletion of the bronchial vessels of the 
mucous membrane ; this impedes the passage of aur through 
the small bronchial tubes, and consequently the air-vesicles 



What is one of tht precursorx tjmptomM of oomsumptioa ? How is thia 
omditioii frequently produced ? What diseases usoallj follow asphyxia by 
oaibonio^ add, water, strangling, &o. ? 537. How are colds generally in- 
duced ? 588. What eSTect has a common cold upon the mueous membrane 
of the lungs ? 
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cannot in^>art a suffioi^t quantity of oxygen to purify the 
blood, and this fluid, imperfectly purified, does not pass with 
facility through the lungs. An additional obstacle to the free 
passage of air into the lungs, is the accumulation oi blood in 
the pulmonary yessels. 

539. As colds and eou^ are very generally treated by the 
^^ matrons *^ of the community, or. by the patient, the following 
suggestions may aid in directing a proper treatment: To 
effect a speedy cure, it is necessary to dimini^ the amount of 
fluid in the vessels of the lungs. This, can be efi^ted in two 
w&ys : 1st. By diminishing the quantity of blood in the sy9* 
tem ; 2d. By diverting it from the lungs to the skin. The 
(irst condition can be easily and safely affected, by abstaining 
from food, and drinking no more than a gill of fluid in twenty* 
{bur hours. As there is a continuous waste from the skin 
and other organs of the system, the quantity of blood by this 
procedure will be diminished, and the lungs relieved of the 
accumulated fluid. 

MO. The second condition can be accomplished by resort- 
ing to the warm or vapor bath. These and the common 
sweats will invite the blood from the lungs to the skin. By 
keeping up the action of the skin for a few hours, the lungs 
will be relieved. In some instances, emetics and catlmrtics 
are necessary ; mucilages, as gum arabic or slippery-elm 
bark, would be good. Afler the system is relieved, Ae skin 
is more impressible to cold, and consequently requires care- 
ful protection by clothing. In good constitutions, the first 
method is preferable, and generally sufficient without any 
medicine or ^^ sweating.*' 

541. The method of resuscitating persons apparently 
drowned. In the first instance, it is neeessary to press the 
chest, suddenly- and forcibly, downward and backward, and 



639. Give the first method for the treatment of cold. 640» The second 
method. 641,542 How should per*on» apparently d»owned be treated? 
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iBBtaodj diieoBtiniie the prewure. Repeat this without tnter- 
missioai, untii a pair of bellows ean be procured. When the 
bellows ace cdytaioed, introduce the nozzle well upon the base 
of the tongue, and summnd the moudi and nose with a towel 
or handkerchief, to close them. Let another person press 
npon the projecting part of the heck, called ^^Adam^s apple,'^ 
while air is introduced into the lungs through the bellows. 
Then press upon the cliest, to force the air from the lungs, to 
imitate natural breathing. 

543. Continue the use of the bellows, and forcing the air 
eat of the chest, for an hour at least, unless signs of natural 
breathing come on. Wrap the body in warm, dry blankets, 
a^d place it near the fire, to preserve the natural warmth, as 
well as to impart artificial heat. Every thing, however, is 
secondary to filling the lungs with air. Avoid all fViction 
until breathing is restored. Send immediately for medical aid. 

543. The means cf resuscUcUing permms atpkystiaied from 
electricity^ SfC, In apparent death from electricity, (light- 
Rtng,) the person is frequently asphyxiated from jnt-raVy'sis 
(palsy) of the respiratory muscles. To recover such persons, 
resort to artificial respiration. In cases of apparent death 
from hanging or strangling, the knot should be untied or cut 
immediately ; then use artificial respiration, or breathing, as 
directed in apparent death from drowning. 

ObservoHan, It is an impresmon, in many sections of the 
country, that the law will not allow the removal of the cord 
&om the neck of a body found suspended, unless the coroner 
be present It is therefore proper to say, that no such delay 
is necessary, and that no time should be lost in attempting 
to resuscitate the strangled person. 

544. T?ie method of resttacitaiing persons apparently dead 
from inhaling carhonic add gas. When life is apparently 

548. What treatment should be adopted in asphyxia from electricity ? 
FB0m banging? 544. What should be the treatment in asphyxia from 
iahaliBg carbonic acM gas ? 



extinct from breathing carbonic acid gas, the person should 
be carried into the open air. The head and shoulders should 
be slightly elevated ; the face and chest should be sponged or 
sprinkled with ppld water, or cold vin^or l^d water, while the 
limbs are wrapped in dry, warm blankets. In this, as in 
asph3rxia from other eauses, knmediatiely resort to artificial 
respiration. 

O^ienatiJMU. 1st. Many pefsons have died from breai^ing 
carbonic acid ^at was formed by burning charcoal in an open 
pui or portable furnace, for the purpose of warming their 
fileeping^rooms. This is not only produced by burning ehar- 
ceal, but isevolved from the live coals of a wood fire ; luid 
being heavier than air, it settles on the floor of the room ; and, 
tf there is no open door or clnmney-draught, it will aoewnu- 
(ate, umI, rising above the head of an individual, will causi 
asphy&ia or death. 

2d. In resuscitating persons apparently dead fipom causes 
already mentioned, if a pmr of bellows cannot be procured 
immediately, let their lungs be inflated by air expelled from 
the lungs of some person present To have the expired air 
as pure te possible, Ae- person should quickly inflate his 
lungs, and instantly expel tiie air into those of tfie a8ph)rxiated 
person. Pl€tee the patient in pure air^ admit attendants 
wity into the eqwrtment^ and send for a physician withota 
delay. 



What sad results frequently IoHow the burning of ehanxNil in & <}lo0 
toom ? What suggestion in resuscitating asphyxiated perioas ? 
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CHAPTER XXVII. 

ANIMAL HEAT. 

545. The true souice* of animal hieat, or calimfication, are 
«tm imperfectly known. No hypothesis has, as yet, received 
the concurrent assent of physiologists. We see certain phe- 
nomena, but the ultimate causes are hidden from our view. 
Its regular production, to a certain degree, is essential both 
to animal wid vegetable life. 

546. There is a tendency between bodies of different tem- 
perature to an equilibrium of heat Thus, if we touch or 
approach a hot body, the heat, or caloric passes frcwoa that 
body to our organs of feeling, and gives the sensation of heat 
On the contrary, when we touch a cold body, the heat passes 
from the hand to that body, and causes a sensation of cold. 

547. The greater number of animals appear cold when 
we toiKjh [them ; and, indeed, the temperature of their bodies 
is not much above that of the atmosphere, and changes with 
it In man, and other animals that approach him in their 
organization, it is otherwise. They have the faculty erf pro- 
ducing a sufficient quantity of caloric to maintain their tem- 
peratures nearly at the same degree, under all atmospheric 
changes, and keep themselves warm. 

548. Tliose animals whose proper heat is not very per- 
ceivable, are called coZd-blooded ; as most species of fishes, 
toads, snakes, turtles, and reptiles generally. Those animals 



546—570. What is said respecting animal heat t 545. Are the true sources 
of animal heat known? What do we see? 546.- What is the tendency 
between bodies of different temperatures ? Give an explanation. 547. What 
is said of the temperature of animals ? 548. What is meant by cold-blooded 
animals ? By warm blooded animals ? 



ANIMAL BEAT. 253 

which produce sufficient heat independently of the atmosphere 
suiTounding them, are called iMxrnt-hlooded ; as man, hirds, 
quadrupeds, 6cc. 

549. The temperature of man b about 96^, (Fahrenheit's 
thermometer,) and that of some other animals is higher; the 
temperature <^ birds, for example, i» about 110^. It is ob* 
vious, that in most parts of the globe, the heat of the atmos- 
phere is, eren in summer, less than that of the human body. 
In our latitude, tibe mercury rarely attains 98^, and sometimes 
it descends to several degrees below zer6. 

550. Captain Parry, with his ship's company, in his voyage 
of discovery to the arctic regions, wintered in a climate where 
the mercury was at 40°, and sometimes at 55° below zero. 
Captain Back fbund it 70° below zero. These were 72° and 
102° below the freezing pmnt, or about 200° below that of 
their own bodies, and still they were able to resist this low 
temperature, and escape- being ^ frost-bitten.'' 

551. Captain Lyon, who accompanied Captain Parry in his 
seccmd voyage to the northern regions, found the tempera- 
ture of an arctic fox to be .106°, while that of the atmosphere 
was 32° below zero ; making a difference between the tem- 
perature of the fox and that of the atmosphere, of 1^°. Cap- 
tain Scores!^ found the temperature of a whale, in the Arctic 
Ocean, to be 104°, or nearly as high as that of other animals 
of the same kind in the region of the equator, while the tem- 
perature of the ice was as low as 32°, and the water was 
nearly as cold. These facts show what a strong counteract- 
ing energy there is in animals against the effects of cold. 

558. On the other hand, it has been ascertained by numer- 
ous and well-conducted experiments, that the human body can 

549. What is the temperature of the htiman body ? Of birds I How 
does the heat of the vtmosphere in summer, in our hUltude, compare with 
(hat of the human system ? 550. What is related of Captain Parry ? Of 
Captain Back ? 5^1. Qf Captain Lyon ?' Of Captain Sooresby ? What do 
these facts show ? 552. What has been ascertained on the other hand i 
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be exposed, eren for a leoglli of time, to a very lugli tem- 
perature, wi^ut easentially elevating that of the body. Chan- 
trey, the sculptor, oflen entered the furnace, heated for dryli^ 
hk moulds, w.hen the temperature indicated by the thermom- 
eter was SdO^. Chaubert, the JPire-Kii^, is said to have 
eotored ovens when heated to 600^. In 1774, Sir Charles 
Blagden entered a room in which the mercury rose to 260°. 
He remained eight minutes without suffering. 

553. In wder to render it certain that there was no ftdlacy, 
says Sir Charles Blagden, ^ in the degree of heat ^lown by 
the ^rmometar, but that the air breathed was capaUe of 
producing all the well-known efiecis of such a heat on inan* 
imate matter, I put some e^s and beefsteak upon a tin frame 
placed near the thermometer, and farther distant from the 
cockle than from the wall of the room. In about twenty min- 
utes the eggs were taken out, roasted qukehard ; and in Auty* 
seven minutes, the steak was not only dressed, but idmoit 

554. If a thermometer be placed under the tongue of a 
healthy person, in all climates and seasons the temperature 
will be found nearly the same. Sir Charles Blagden, ^^ while 
in the heated room, breathed on a tibermometer, and the 
mercury sank several degrees ; and when he expired £bicibly, 
the air felt cool as it passed through the nostrils, though it was 
scorching hot when it entered them in inspiration.^' 

Observation, Did not the hvTman body possess within itself 
the pow^r of generating and removing heat, so as to maintain 
nearly an equality of temperature, the most fatal consequences 
would ensue. In northern latitudes, especipdly, in severe 
weather of winter, the blood would be converted into a sdid 

What is related of Chantrey ? Of Chatlbert ? Of 8ir Charlef ^agden ? 
i5S. Qire Sk Charlea's trnn ctatement. S54. What is said of the ten- 
peratnre of the human tongue ^ Mention the experimect by Sir Chaikf 
Blagden. What would be ^e o^eet if the human system did aot aMia> 
tain «« oquality of t e «a p i tature ? 
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mass ; and on tiie other hand, the &tty aecretioDt when sab* 
jected to equatorial heat, would become fluid, and life would 
be extinguished. 

555. To enaUe man, and other warm-blooded animala, to 
maintiiin this equilibrium of temperature under auch extremes 
of beat and cold, naturally suggests two inquiries : 1st By 
what (»rgans is cmimal heat generated ? 2d. By what means 
is its uniformity maintained? 

556. The ancients had no well-arranged theory on the suIk 
je<^ of animal heat They believed that the chief object of 
respiration was to coc4 the blood, and diat the heart was the 
great furnace where all the heat was generated. At a later 
period, Mayow, from his discoveries i^pecting respiration, 
ftflserted that the object of re^iration was to produce heat, 
and denied that the blood was cooled in the lungs. 

557. When it was discorered that, both in combostioa and 
respbration, carbonic acid was produced and oxygen absorbed, 
it led Dr. Black to conclude that breathing was a kind of 
combustion by which all the heat of ^ body was produced. 
lihis theory was objected to, because, if all the heat was gen- 
orated in the lungs, like diose parts of a stove in contact 
with the firel, they would be at a hi^er temperature than those 
parts at a distance, which was known not to exist. 

558. The next theory, and one which received the sanction 
of the scientific men of Europe, was proposed by Dr. Craw- 
ford. He agreed with Dr. Black that heat not only was 
generated in the lungs, but that the arterial blood had a greater 
capacity for heat than die venous, and that tliis increase of 
capacity takes place in the lungs. At the moment heat is 
generated, a portion of it, under the name of latent heat, is 
absorbed and conveyed to the different parts of the body. 

■ I I i m ■ 111! 

995. What kiquirics we aatiirallj suggested ? 656. What was the theo- 
ry «r the ancients ? What did Mayow assert at a later period ? 657. Whst 
was the theory o# Dr. Black ? The objection ? «». What wsa th* theory 
of Dr Crawford ? 
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Wherever arterial blood is converted into Tenons, this latent 
heat is given out. But, unfortunately for this theory. Dr. Davy 
proved the capacity of both, for heat, to be nearly the same. 

559. No one can doubt that respiration and animal heat 
are closely connected. Those animals whose respiratory 
apparatus is the most extended, have the highest temperature. 
An example is seen in birds, whose organs of respiration 
extend over a large part of the body, and their tempercdture 
is 12° above man ; while the rei^iratory apparatus of cold- 
blooded animals, as some kinds of fish, is imperfect, and only 
a small quantity of blood is subjected, at any time, to the 
eflects of respiration. 

560. To understand the process by which heat is generated 
in the human system and in animals, it will be necessary to 
state : 1st That ^e apparent heat of a body, as perceived 
by the touch, or as indicated by a tiiermometen is ncA the 
measurement of heat contained in the body, or its capacity 
for heat. 

llht^sMtion, If we mix one pound of water, at the tempera- 
ture of 60®, with another pound at 91®, the resulting tempera- 
ture will be exactly the medium, or 75J-®. But, if we mix a 
pound of water at 60® with a pound of quicksilver at 91®, the 
resulting temperature will be (Mily 61®, because the capacity 
of water for heat is so much greater than that of quicksilver, 
that .the heat which raised the quicksilver 81® will raise the 
water only 1®. 

561. 2d. When the density and the arrangement of the 
atoms of a body are changed, its capacity to hold hei^ in a 
latent state is> altered. If it will retain more, heat will be 
absorbed from Contiguous and surrounding substances; but, 

I - III I 1 I II I ■! - - — - I — r ^uwH I ■ - 

The objection ? 559. In what do all the physiologists of the inresent day 
eoocuf ? How is it proved that respiration and animal heat are elosely con- 
nected } 560. What is said of the apparent heat of bodies ? How is this 
iUvstrated? 561. What is the effect when the density and the arrange- 
ment of the atoms of a body are changed ? 
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if its capacity for caloric is lessened, heat will be set free and 
given out to surrounding bodies. 

Illustrations. 1st. Ice and salt, (muriate of soda,) when 
mixed, are converted into a fluid. In this state they will hold 
more heat than when solid. The heat necessary to produce 
this change is drawn fVom the surrounding medium, which is 
made proportionally colder by the loss of caloric imparted to 
the ice and sealt. It is by this chemical process that ^^ ice- 
cream'^ is made. 

2d. On the other hand, mix water and sulphuric acid, (oil 
of vitriol,) of the temperature of 60^, and the mixture will 
become quite warm, and ¥rill freely impart its heat to sur- 
rounding and contiguous objects. 

562. The same principle is exhibited, when oxygen 
unites with an inflammable body, as in the burning of wood, 
coal, oil, &c. In combustion, the oxygen of the atmosphere 
unites with carbon and hydrogen, and carbonic acid and 
water are produced TIhs process, according to all the known 
laws of caloric, is attended with heat. The quantity oi heat 
disengaged in combusticm is always in proportion to Uie 
amount of carbon and hydrogen consumed ; thus a piece of 
wood weighing one pound, in burning slowly, would give out 
the same quantity of heat as a pound of shavings of the 
same^^wood, in burning rapidly. Upon these principles, the 
production of animal heat may be understood. 

563. The food contains carbon and hydrogen. These 
exist in the chyle. The old and waste atoms of the body 
likewise contain the same elements. In the lungs the oxygen 
and nitrogen of the inspired air are separated. It is now 
supposed that the oxygen enters the capillary vessels of the 

Give the Ist illustrfttion. The 2d. 562. "What changes take place when 
oxygen unites with an inflammable body ? To what is the quantity of heat 
proportionate in combustion? Give an example. 663. How are carbon 
and hydrogen supplied to the system ? How the oxygen ? "Where does 
the oxygen mingle with the blood ? 

22 • 
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lungs, and mingles with the hlood, wkh which it is carried to 
the heart and thence to tlie nutrient capillaiy vessels of every 
part of the system. 

564. In the capillary vessels, the oxygen of the arterial 
blood unites with the carbon and hydrogen which the teniae 
nijateriala contain, and carbonic acid and water are formed. 
The combustion of carbon and hydrogen in the capillaries of 
every part of the system) (the lungs not excepted,) is attended 
witli a disengagement of heat, and the carbonic acid and 
water are returned to the lungs in the dark^colored blood, 
and evolved from the system. 

565. Sir Benjamin Brodie and some others have main- 
tained, that the heat of the system is generated exclusively 
by the influence of the brain and nerves. This theory is dis- 
carded by most physiologists ; yet it is true that the nervous 
system exercises a great influence over the action of the 
capillary vessels in the process of nutrition, secretion, and 
absorption. When these operations are most active, the 
change . among the particles of matter of which the body is 
eom posed, is then greatest, and the generation of heat is 
increased ki a corresponding degree. 

566. The necessity of pure, red blood in the production of 
animal heat, is shown when the vessels that carry blood to a 
limb are ligated, or tied; the part immediately becomes 
colder. The neces^ty of nervous influence is seen in the 
diminished temperature of a paralytic limb. 

567. Our next inquiry is. By what means is the uniformity 
of temperature in the body maintained ? As there is a con- 
stant generation of heat in the system, there would be an 

undue accumulation, — so much so as to cause disagreeable 

■II I - » 

604, Where does it unite with the carbon and hydrogea contained in Ae 
body, and how is heat generated ? 565. What was the theory of Sir Ben- 
jamin Brodia? Is this theory in general discarded ? What is true of this 
tlieory ? 566. How is the necessity of pure, red bloodandnenrous action 
•hown in the production of animal heat ? 
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sensations, — if there were no means by which it could be 
evolved from the body, or its production lessened. 

568. It has been ascertained that the principal means by 
which the system is kept at a uniform temperature, is tlie 
immense evaporation from the ^in and lungs. These mem« 
branes, in an ordinary state, are oonstaatly giving out water, 
which is converted into vapor, and carried off by the surround- 
ing air. The quantity of heat abstracted from the S3rstem to 
effect this, depends on the rapidity of the change of air, its 
temperature, and the amount of water it contains in a state 
of vapor. The quantity removed is greatest when the air 
is warm and dry, and the change, or current, rapid. 

Observations, 1st The first discovery of the use of free 
evaporation of the perspiration from the ^in in reducing the 
heat of the body, and the analogy subsisting between this 
process and that of the evaporation of water from a rough 
porous surface, so constantly resorted to in warm countries, 
as an efficacious means of reducing the temperature of the air 
in rooms, and of wine and other drinks, much below that of 
the surrounding atmosphere, was made by Franklin. 

2d. In atl ages and climes, it has been observed that the in- 
creased temperature of the skin and system in fevers, is abated 
as soon as free perspiration is restored. In damp, close weath-. 
cr, ae during the sultry days of August, although tlie tempem* 
ture is lower, we feel a disagreeable, sensation of heat, because 
the saturation of the air with moisture lessens evaporation, and 
thus prevents the escape of heat through the lungs and skin. 

3d« It is on the principle of the evaporation of fluids, that 
warm vinegar and water, applied to the burning, aching head, 
cools it, and imparts to it a comfortable feeling. The same 



608. "WTiat are the principal means by irhich a uniform temperature of the 
body is maintained ? On what does the quantity of heat abstracted from 
tLe system depend ? What discovery relative to animal heat is due to 
Franklin ? What is said of free perspiration in fevers ? What occasions 
th« disapeeable sensation of heat in damp, close weather.? 
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results follow if warm liquids are applied to the skin in the 
hot stage of fever ; and this evaporation can be increased by 
constant fanning. 

4th. It is frequently noticed, in very warm weather, that 
dogs and other domestic animals are seen with their tc»sgues 
out of their mouths, and covered with frothy secretjbns. This 
itf merely another mode of reducing animal heat, as the 
skin of euch animals does not perspire as much as that of 
man. 

669. Under scmie circumstances, a portion of the heat of 
the system is removed by radiation. When cold air comes in 
contact with the skin and mucous membrane of the lungs, 
heat is radiated from the body, as from a stove, to restore an 
equilibrium of temperature. The radiation of heat from the 
body is greatest when we are in a current of cold air, or 
when a brisk, cold wind is blowing upon \j^. 

570. As the primary object of the different processes of 
nutrition is to supply animal hes^ so the action of the dif- 
ferent nutritive organs is modified by the demands of the 
system for heat. When heat is rapidly removed from ibe 
body, the functional activity of the oi^gans of nutrition is 
increased. When the system is warmed by foreign influence, 
the activity of the nutritive organs is diminished. This leads 
to the natural, and, we may add, instinct^e change in the 
quality and quantity of food at difierent seasmis of the year. 

569. When is heat radiated firom the hody ? When is it greatest^ 
570. What is the primary object of the different processes of nutrition ? 
When is the actifity of the nnttitiye organs increased ? When diminished i 
To what does this lead? 
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CHAPTER XXVIII. 

HYGIENE OF ANIMAL HEAT. 

571. The amount of heat generated in man and inferior 
animals depends upon the quantity and quality of the food, 
age, exercise, the amount and character of the respired air, 
ccHidition of the brain, skin, and general system. 

572. Animal heat is modified ly the proportion of digest^ 
iHe carbon which the food contains^ and hy the quantity con* 
$mned. As the kind of ^el that contains the greatest amount 
of combustiWe material evolves the most caloric when burned, 
so those articles of food that contain the greatest quantity of 
carbon produce the most heat when converted into blood. 
The mhabitants of the frigid zones, and individuals in 
temperate climates during the cold season, consume with 
impunity stimulating animal food, that contains a large 
proportion of carbon, while the inhabitants of the tropical 
regions, and persons in temperate climates during the warm 
season, are more healthy with a less stimulating or vegetable 
diet. 

Observation, When we ride or labor in cold weather, an 
adequate amount of nutritious food will sustain the warmth of 
the system better than intoxicating brinks. 

573. Age is anotJier influence that modifies the generation 
of animal heat. The vital forces of the child being feeble,* 
less heat is generated in ite system than in that of an adult. 

671—685. Gwe the hyyiene of animal heat, 671. State lome of the influ- 
ences that modify the generation ef animal heat. 672. What clement ef 
the food inflnenees the generation of heat ? When and where can animal 
food be enten with impunity ? Gire the practical ohservation. 
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The experiments of Dr. Milne Edwards show that the power 
of producing heat in warm-hlooded animals, is at its minimum 
at birth, and increases successively to adult age ; and that 
young children part with their heat more readily than adults, 
and, instead of being wanner, are generally a degree or two 
colder. AAer adult age, as the vital powers decline, the 
generation of heat is diminished, as the energies of the sys- 
tem are lessened. Hence the young child, and the debili- 
tated aged person, need more clothing than the vigorous 
individual of middle age. 

574. Exercise is an influence thai modifies the geMration 
of animal heat. As carbon and hydrogen enter into the com* 
position of the organs of the body, whatever increases the 
flow of blood in the system, increases also the deposition of 
new material, and the removal of the waste particles. Thift 
change among the particles of matter is attended with on 
elevation of temperature, from the union of oxygen with the 
carbon and hydrogen of the waste atoms. For this reason, a 
person in action is warmer than in a quiescent state. Conse* 
quently, the amount of clothing should be increased, when 
exercise or labor is diminished or suspended. 

575. On the other hand, whatever impedes the circular 
tion and the interchange of the atoms of matter, diminiidies 
animal heat Common observation shows, that the extremities 
are not as warm when tight gloves or boots are worn as 
when they are loose. One reason is, the circulati<Mi of blood 
is impeded, which is attended with less frequent change of the 
particles of matter. 

576. Tke quantity of air which is inhaled modifies the heat 
of the system. In the generation of heat in a stove, air, 
or oxygen, is as essential as the wood or cooL It is equally 



What do the experimenta of Dr. Milne Bdwards show? 67i. Why 
do€8 exercise inflaence animal heat ? 616, What is tiie effect when tlM 
circulation of blood is impeded? Give examples. 676. Why do those 
persons that hare broad chests and Toluminoos longs suffer less fron 
cold than the narrow-chested with small lungs ? 
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SO in the production of animal heat. The oxygen of tlie 
inspired air should be in proportion to the carbon and hydro* 
gen to be consumed* This requires voluminous lungs, 
together with free movements of the ribs and diaphragm. 
A pefson whose chest is small, and whose apparel is worn 
tight over the ribs, supers more from the cold, and complains 
more frequently of chilliness and cold extremities, than the 
broad-chested and loosely dressed. 

Observation* Fishes that breathe by means of gills, as the 
cod, p&e,. &c., depend solely on the small quantity of oxygen 
diat is contained in the air mixed with the water. Their 
temperature is not much greater than the medium in which 
they live. Whales, dolphins, &c., breathe by means of lungs ; 
and the inhalation of atmospheric air makes their temperature 
about 100**, independent of the heat of the element in which, 
they live. 

6T7. The quality of respired air infitiences the generation 
of animal heat. In vestries, and other public rooms, when 
crowded with an audience, where the ventilation is inadequate, 
the lamps will emit but a faint light, because the oxygen is 
soon expended, and there is not enough of the vivifying prin- 
ciple to unite with the oil and disengage light In the human 
body, when the respired air has lost some of its life-giving 
properties, the combustion that takes place in different parts 
of the system is not so complete as when it contains a proper 
proportion of oxygen ; and hence less heat is disengaged. 
For this reason, those persons lliat breathe impure air, either 
in the daytime or night, require more clothing, than tliqse 
that work and sleep in well-ventilated rooms. 

578. The condition of the brain and nervous system affects 



What is said of tkose fisbes that breathe by means of gills ? Of those 
tliat breathe by means of lungs ? 577. Why do lamps give but a faint 
Kght in crowded, unventilated rooms ? What effect on animal heat has 
impure air ? 678. Mention the effects of some of the mental emotions on 
animal heat. 
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the generation of animal heoL If die braia is diseased, or 
the mind is absorbed in thought, depressed by sorrow, or 
aroused from fear, the breathing beconoes slow and scarcely 
perceptible, and a chilliness pervades the body, particodarly 
the extremities ; while, on the. contrary, if the mind and ner- 
vous system are excited by joyous and agreeable emotions, 
the circulation of blood is quicker, and the system more pow- 
erfully resists external cold. During sleep, when the brain 
is partially inactive, less heat is generated than when awake. 
Observation. The preceding remark explains why an indi- 
vidual who sleeps in the same clothing that was adequate to 
prevent chills while awake, contracts a cold, unless he throws 
over him an additional covering. 

579. The elate of the skin exercises much itiftuence in the 
generation of heat. If the functions of this membrane are 
not interrupted, more heat will be generated than when it is 
pallid and inactive. The action of the capillaries is most 
energetic when the ^in is dean ; on this account, before 
taking a walk or a ride, in cold weather, remove ail impurities 
from the skin, by thorough ablution and vigojEous friction. 

580. The amount and Hndr of clothing modify the tem- 
perature of the system. Those persons that are well clothed 
have greater power to resist cold than the thmly apparelled, 
because both the evaporation and the radiaticm from the skin 
are impeded, and less heat, in consequence, is abstracted from 
the body. If the articles of apparel possess the property of 
retaining air in their meshes, as flannel, the removal of heat 
is not as mpid as when linen is worn. 

Observation. In winter, although more heat is generated in 
the system than in summer, yet we require more clotfiing. 



What does the preceding remark explain? 679. What suggestion 
respecting the condition of the skin before taking a walk or ride in a cold 
day? VHij? 680. Do the amoant and kind of clothing affect animal 
heat ? What is said of weU-clothed persons ? When does the system 
generate the most heat ? 
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and also those articles that are poor conductors of heat, because 
caloric is more rapidly extracted in clear, cold weather, than 
in a warm day. 

581. Hie health and constittUion influence the generation 
of heat. When the health is firm, and the constitution vigor- 
ous, less clothing is needed, for the change among the par- 
ticles of matter is more rapid, and more heat is generated, 
than when the opposite condition obtains. Persons of a fee- 
ble constitution, particularly, if any of the vital organs* are 
diseased, need more clothing and require rooms of a warmer 
temperature, than individuals who are free from disease and 
have a vigorous constitution. 

Observation, Persons who are infirm, and whose vital 
powers are feeble, in general, accustom themselves to an 
undue amount of clothing and waiin rooms.- A more judi- 
cious practice would be, to exercise more and use a moderate 
amount of clothing, together with a more nutritious diet. 

582. The surplus heat should he removed equally from aU 
parts of the system. The rapid evaporation of fluids, as in 
free perspiration, o^ from radiation, as in a cold atmosphere, 
is attended with a removal of heat from the system. This 
modifies the action of the circulatory vessels. Consequently, 
if heat is suddenly and rapidly abstracted from one part of 
the system, the equilibrium of the circulation is destw^d, 
which will produce disease. 

Observation. Currents of air that impinge- upon small 
portions of the body, as from small apertures, or from a 



« The brain, lungs, heart, and digestive organs, are called viUU organs. 

Why do we, then, require more dotliing in Tnnter thaa in gnmmer/ 
S81. Why do persons of firm health and yigorous constitutions need less 
dothing than those who are feeble i What is a general practice among 
iafiim persons ? What would be more judicious ? ^82. Why should the 
surplus heat h» removed equally from all parts of the system ? What is 
•aid resi>eoting currents of air from small apertures i 
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window slightly raised, Ehould be avoided. They axe more 
dangerous th&n to expose the whole person to a brisk wind, 
because the current of air removes the heat from the part 
exposed, which disturbs the circulation of blood and causes 
disease, usually in the form of ^' colds.^' For the same 
reason, it is not judicious to stand in an open door, or the 
opening of a street 

563. The system suffers less when the change of ietnpero' 
tyre is gradual. The change in the production of heat^ as 
well, as in the evaporation of fluids from the system, is gradual 
when not influenced by foreign causes. This gradual change 
is known under the name acclimation. By this means the 
body is enabled to endure tropical heat and polar cold. 
Owing to this gradual adaptation of the system to diflerent 
temperatures, we can bear a greater degree of heat in the 
summer between the tropics, than in the winter under the 
polar circles. On the other hand, we can endure a greater 
degree of cold in winter and in the arctic region, than in 
the summer and in equatorial countries. 

584. The sensation of heat which would be oppressive in 
1^ mild, warm day of January, would only fee "grateful in July, 
and a degree of cold which could scarcely be endured in 
Augu^, would not be uncomfortable in December. The 
changes of season in our latitude prevent the disagreeable and 
perhaps fatal consequence that would follow, if no spring or 
autuxon intervened between the severity of winter*s cold and 
the intensity of summer^s heat. During the transition periods, 
the constitution is gradually changed, and adapted to bear the 
extremes of temperature without suffering. The amount of 

563, In what manner should change of temperatdre take place, to b« 
adapted to the body ? How is the body enabled to endure tropical heat 
and polar coM ? Stdte some of the effects of the gradual adaptation of the 
system to different temperatures. 584. What is said relative to a warm day 
in Winter ? To a cold day in summer ? What is said of the changes of 
season9 in our latitude ? What effect on the constitution during spring 
and autumn ? What change in the amount of heat generated ? 



heat generated in the nutrient capillary vessels, is likewise 
diminished or increased as the temperature of the season 
becomes greater or less.' 

585, But, on tlie co)itiary,.we. clmQo| ^denly past from 
one extreme of temperature to the other with impunity. Let 
an inhabitant of Quebec suddenly anire. in Cuba in February, 
and he would suffer from languor and exhaustion ; after be- 
connng aedimatad to this tropical climate, lei. him. yud^Mly 
return to Quebec m Jaoaary, and the sermty of the wieaAei. 
wouMbe almost insapportable. 

Oitenations. 1st Ezpmence shows that heated roomsi, as. 
well jis tzof»eal climatea, lesseli the geneiatioQ a£ heat ia the 
body, and likewise the power of leaisling cokL It woidd be. 
idle £ar the merchant from hb warehouse, or the mechanic 
from his heated edx^, to i^tempt to sit on the box with a 
coachman, wilh the same amount c^ clotlmig as his compfui- 
i(tt, who is daily exposed to the inclemency of the weather. 

2d. ^' It is the power of endurance of cold at one period, 
and the absence of its necessity at another, that enables ani- 
mals, in their wild and unpsotectad state, to bear the vicissi- 
tudes of the seasons with so little preparation in clothing, and 

so little real inconvenience.** 

-. - ■ - ■ ■ 

685. What effect on the system has a sudden transition from a cold to a 
Winn dimate ? What does expeiUaloe show ? Why do irild'aaitn^ bear 
the Ticiantades of the seasons with so Uttlo jpiepanitien Sii clothing ? 
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CHAPTER XXIX. 

THB VOICE. 

56§. The beautiful mechaaism of the vocal instrument^ 
which produces every variety of sound, from a harsh, tuoooEie- 
lodious tone, to a soft, sweet, flute-like sounds has, as yet, heen 
imperfectly imitated by art. It has been compared, by many 
physiologists, to a wind, reed, and stringed instrument. This 
inimitaUe, yet simple instrument, is the Lar'ynx, 

587. Incidentally, the different parts of the respiratory 
dgans, as well as the larynx, are subservient to speekkig and 
»nging. The tongue, nasal passages, muscles of the Winces 
and foce, are agents whiph aid in the intonation of the voic«r 

ANATOMY OF THB VOCAL ORGANS, 

588. The lartnx is a kind of cartilaginous tube, which, 
taken as a whole, has the general form of a hollow, reversed 
cone, with its base upward toward the tongue, in the shape of 
an expanded triangle. It opens into the pharynx, at its 
superior extremity, and communicates, by its inferior opening, 
with the trachea. It is formed by the union of five cartilages, 
namely^ the Thy'roid^ the Cri'caid^ the two A-ryUe'naid^ and 
the Ep^'glot'tis, These are bound together by ligaments, 
and moved by muscles. 



mmm 



§86. What is said of the stmctnre of the vocal instmment ? With what 
instnunent hare physiologists compared it ? What is the vocal instroxnent 
called ? 587. What organs are called into action in speaking beside the 
laiyax ? 688—596. Give the anaiomy of the vocal organe, 688. Describe 
the larynx. Name the cartilages that fonn the larynx. 
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5Q9. The tsykoic (LfcxtiLiiSB h tin hqest of the five, 
ttod forms the pn>minwicfl in the front of the neck, called 
Po'mum A-dafmi, (Adam's apple.) It ia compoaed c^ two 
parts, and is connected with the booe.crf the tmgus abon, 
cmd with the cricoid cartilage below. 

590. The. cucoid caktilagb takaa ita name tnxa its renin- 
blance to a ring. It is situated below the thyroid eaitilage ; 
il ia narrow in front, broader at the sidea, and atill bnxtder 
bebiad, where il is coanected with the tfaTrcid oailihgs. 
Below, it contiectft wiA die ibst ring of tfae tnchea. 

Fig. 102. Fig. 103. 



HUitM «f tbi hiTH. * Tli« fWnlM»rftbatb]>- 
■, (boH U Um tut vC Om toBgog.) S, Tha llpk 
la a* liyald bona mud tlifndd eutUifs. 3, 4, B, Tba tlvnU tai- 
tlUfa. B, Tba cricoid eanlll(a. 7, Tba tiMbM. 

FlC.103. A paaMTloc riaw rflba eanUajaa taA M^iwinta rf tba laajBt. I, Hw 
podcftoi &ce sf ibB apltMtU. 3, 3, Tb* w byoldsb 4, 4, Tba luartf llpwotf 
wbkta WBDeM Iba oi bjsUai ud tbjiold caitUitia. S, S, Tba psaurinc Aca al tba 
tbyrold eutifafa. B, S, Tba aiytaneld cutUajaa. 7, Tba eiieaid cutUafa. 8, t, 
TbaJnuctlOB or Uia etluHd and tba aijunold carUlaiH. IS. Tba Snl itBl of tba 



689. Dsaiiribe tiie tkijnud eutUbg*. MO. Fran what daa tha oiorid 
eartiUge derire iu name i f^lLsra la it stutad i Bxplala fig. Ittt. 

Elg. loa. 
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■I^. Tko MXtiBSftna caxnaasg iu» small triangular 
bedns ^riaced U|Mu tin bock part of the cricoid (Mrtibtge. 
'^ef aro cwMDeoted with the ih^void ctutitaget, by foOr 
ligKiwiits, sidled TVooI OorA. 

593. The epiglottis is fibrtxiaitihiginous, and is plsced 
■bcUad ttaboMBf the kn^e. In shape it resembles a leaf 
of fMnl«y. 

Me. The Vooucc^DS, or ligaUeiriB, are formed of ekstic 
•sd iMOoliel fibres, encIoMd m » foid of mucous membrane. 
They are about two- lines in width, and pass from the airtertot 
angle of the thyroid cartilage, to the two arytenoid cartilages. 

■5RB.1M. 



1^104. ABBwI.WMtwetlflDor'bS'kiytoL I, 1, Tbt appar T<M ecrk 
S,a, ThalomrTOOiIotds. 3, 3, ?&• fkiMta. 4, 4, Tba lenMcka iT a* lurmx. 

1Hf.U». AVMMeMMetMerthUrin. '9;tMHlroWeK 4, Thn iq« df 
llw- (tptpoMb. ?, lAa npsriar toed irfUwBI. 9, Tte nnricti of Uw hern. 
M: tiie ItiiKr Toul IljimeBi. 11, nw M y tmi iiH euflkfe. N, 13, Ite otaglS 
<fciBh|» '14, nn mtkn. u, IIm ataitagia. 

Kl. De»etib« tha UTteuoid urtilagei. £92. Wluit ia laid of tin cja- 
BlottJi ? £93. Oire the atrootaie of tlw tdwI eof ds. Where ii the Tcntri- 
Bte Of tk* h>7ax.r mnaiitiM ^Mti< (ttoatadf What i> rajaeHated 
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The one is called die superior, nnd the other the inferior voea! 
ligament. The caviti^, or depression between the superior 
and inferior ligament, is called the ventricle of the larynx. 
The aperture, or opening between these ligaments, is called 
&e gldt'tU, or ekint of the ghtttit. It is ^MHit three fburfla 
of aa inch in length, and one fourth of an inch in width, the 
opening being widest ai the posterior part. This opening ia 
enlarged and contracted by the agency of die muscles appro- 
priated to the laiynx. 

Rg. 106. 



n^UB. AVtewtfttHluTaiftOMaboniriwwlitiUwnudlJpaHnu. 1, Tka 
atcdocB^faartlMdiru, 4, TbapmtnigiriuortlwUiTToil uililita. S, S, Tb* 
afyteDiMd enlllMfe*. t, 6, Tb« nol llluwDU. T, Tbeir arlfta, wilbbi tlw ugta 
<rttotfernMai1b|& », Ttrtrml— aiin,«t Urn I— af th« uyuaaU « m ll^»«. 

594. The laiynz is connected by muscles widi the stemnm, 
cBSopfaagus, base of the skull, hyoid bone, lower jaw, and 
tongue. This oigan is supplied widi a lai^ number of blood- 
vessels, and it likewise receives nerves from the sympathetic 
Bystem, and two large nerves from die tenth pair. The num- 
ber and size of the nervous filament distributed to the 
mucous membratie of the larynx, render it more sensidve 
ibaa any other portion oi the le^iiatoiy organs. 

How U tiie glottii enlu^ed or contracted t fiiplaln tg. 106. SH. B(r 
wh»t meUM Mid to wh>t otgna !■ th» lurpn eopnee ted 1 Whyh tt» 
Urynx mote ieiuitiTe tluji othw pirM or (ho m^nrtwy orgDU ? 



/ 
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. 59& The laiynx is nuioh more developed and prominent 
in man than in woman. In the fonner, the anterior angle of 
tiie thyroid cartilage is acute, while in the latter it is rounded, 
and the central slope of the superior border of the same carti* 
lage is less deep, and the epiglottis smaller and less prominent^ 
than in man. 

596. The difiference in the formation of the larynx in 
infancy is less striking ; but at a laier period, it is more 
developed in the male than in the female. It is very remark- 
able that this increase is not progressive, like that of other 
organs, but, on the contrary, develops itself at once at the 
period of puberty. 



PHYSIOLOGY OF THB VOCAL ORGANS. 
) 597. In the formation of the voice, each part already 



s 



described performs an important office. I'he cricoid and 
thyroid cartilages give form and stability to the larynx ; the 
ar3rtenoid caililages, by their movement, vary the width of the 
glottis. The epiglottis is flexiUe and elastic. When it is 
eroct, the chink of the glottis is open, a3 in inspiration ; when 
depressed, as in swallowing food and drink, it covers and 
closes this aperture. It prevents the introduction of articles 
\ of food into the trachea, and probably modifies sound as it 

issues from the glottis. 
/ 596. The muscles of the neck elevate and depress the 
I larynx; the muscles of the larynx increase or diminish the 
Iwidth of the glottis; at the same time, the vocal cords are 

f 

696. What difference between the formati<m of the larynx of the female 
and that of the male ? 696. Does this difference exist in childhood ? Is 
its derelopment progressiTC ? 697-— 600. GVtw <A0 pkytiohgy of th§ voeai 
m f om . 671, Which cartilages give stabilitf and form to the larynx? 
Which Tary the iHdth of the glottis? What is the function of the epi- 
glottis ? 696. What effect haTe the muscles of the neck upon the larynx ? 
The use of the mttsdet of the larynx? 
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relaxed or tightened, while the muscles of the face open and 
close the mouth. 

599. The elasticity of the rihs and the contraction of the 
abdominal muscles diminish the cavity of the chest, and the 
air, in consequence, is pretaed from the air-cells into the 
bronchial tubes and tracljj^a. It then rushes by the yocal 
cords, and causes a peculiar vibration, whicb produces sound. 

Observations. 1st Experiments have satisfactorily shown 
that the vocal cords aie the principal agents in the formation of 
the voice. The tcmgue, which many have supposed to be the 
most important organ in speaking, is not essential to sound. 
In several instances it has been removed, and the persoai 
thus mutilated could speak with fluency. 

2d. When the vocal cords are ulcerated, or inflamed, how- 
ever slightly, as in sore tiiroat produced by a c<dd, the voice 
will be changed. The loss of speech among public speakers 
is generally produced by a relaxation of the vocal ligaments. 
Hence, brcmchitis is a misnomer for this affection. 

600. Sound is varied by the velocity of the expelled cur<< 
rent of air, and the tension <^ the vocal ligaments. The size 
of the larynx, the volume and health of the lungs, the condi- 
tion of the fauces and nasal passages, die elevation and 
depression of the chin, the development and freedom of 
action of the muscles which are attached to the lar3rnx, thd 
opening of the mouth, the state of the mind, and general 
healdi of the system, influence the modulations of sound. 

What efieet kas the combined action of these mnsclee ? 099. Bow iM 
■otoid produced ? What hare expeximents shown ? What effect has dis-^ 
ease of the vocal ligaments upon the Toice ? 600. How is sonnd Taxied ) 
Hentioli other condidons that eontribute to the modulation of sound. 
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CHAPTER XXX. 
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HY0IXNX OF THS YOCAL ORGANS. 

Wl* The voice can ie eJumged and mad^ied hf hML 
StiloBi, Bttitbsy and otbem, wha are engaged in noisy ooeupa* 
tioQa, exert their vocal organs more strongly than those of 
moie' quiet jHuauits. This iKYt only afieeta die stroetove of 
the Yocal organs, hut varies the intonation of the voice. 

602. The wAee ie etrong in prepartion to the development 
4jf the hrpnxi and the eapack^ ef the chest. Silking ^md 
veading aloud impfove and atreng&en die vocal organs, and 
fffNQ a healthy expansion to the diest The enunciation of 
the elementary sounds of the Engli^ language, aids in devel* 
(^ing the vocal organs, as well as preventing disease of the 
throat fnd liwgs. This eaesc^ also conduces to the acquis 
sition of musical sounds. 

603. The attitude affwU ike modulation of the voice. 
When an individual stands erect, the movements of the whole 
lespipatory apparatus are most free and effective. The 
kuynx is brought forward by the erect position of the head 
and the elevaticm <^ the chin. The muscles of the arytenoid 
cartilages are then brought to a proper relation* for action, by 
which a tension of the vocal cords b produced, that favors 
dear and harmonious enunciation. 

ExperimeM. Read >vith the head bowed forward and the 
chin depressed ; then read with the head erect and the chin 
elevated, and the difference in the movement of the vocal 



601—616. Give the hygiene of the vocal orgam. 602. How may the Toioe 
be strengthened ? 603. What effect has the erect attitude upon the mod- 
ulations of the voice ? Gire the experiment. 
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organs, together Irtdi the (Tillerence m (he Toice, wHt be 
tnanifest 

Kg. 10?. 



604. If an individual or class read or alng when sitting, 
let the position represented by fig. 109 be adopted, and not 
die one represented by fig. 110; for the erect positioiiin 
ritting conduces to flie free and efiective action of the res- 
piratory and vocal o^ns, and is as important aa the erect 

attitude in standing. , 

«M. Wist pMition •honld b* »dopt»d rtMi » pwfon "•*■ it *»*■ 
wImb iittinc? Wlir? 
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606. The mtuelet of the neelc should not he compmsed. If 
the mtuclefl of Ufe neck tuid laiynx are compressed by a high 
cnrat, or other close dressing, not only will the free and 
enei^etic movements of these parts be impeded, but the tones 
will be feeble and ineffective. Therefore the dress of the 
neck, particularly of public speakers and singen, should be 
loose Rnd thin. For a warm dress upon the neck, when the 
Tocal organs are in action, will induce too great a flow of blood 
loAiese parts, which will be attended by subsequent debility. 

Fig. 109. 



Observations. 1st. The loss of voice, {lar-yn-gVtis,) which 
is prevalent among public speakeia, may be ascribed in part 
lo the injudicious dressing of tho neck, and improper positioD 
in standing. 

BOS. How ihonld publio ipeakcn dresi llieir necks f Why i What l» 
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2d. Wben indwiduali bave bem addroaung aa uidieBM in 
a warm room, or engaged in aingiBg, they should mrcad kU 
impresuons of a cold atmoipheiie, yulcaa adequately pro- 
ktcted by Kn extra garment. 

Fig. 110. 



606. 7^ eondilion of the air modiJie$ speaking aad eimg' 
Mg. As pore air is mare elastic and resonant than impnre, 
md as easy, melodious speaking or singing requires atmoe- 
pheric elasticity, so school-rooms and singing-halls should be 
well ventilated, if we would be entertained with ioft intona- 
tions in reading, or sonorous singing. 

Obtervalwn, .The imperfect ventilation of churdwa and 
vestries is another cause of laryngitis among clergymen. 

Om U. obMrntiOn. BOfl. Why docs ettf "id metodtous (ptakhig 
requite pure «lr ? Vb»t ia snother *«u»e of laryngltii kmon^ dergrmm t 
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This afectioii it almost mdaMiwii among tbxmt wlio speak in 
very open rooms, where sbyres aiv not used/ 

601^. 7%e tandiUon of the nasal passages and throat 
modifes ike voice. The enimciatioli of words is lendered 
more or less distinct, in proportion as the jaws are separated 
in speaking, and the &ac^ and nasal passages are free from 
obstruction. For these reanns, the scholar should be tan^ 
to open the mouth adequate when reading, speaking, at 
singing, that the sounds formed in the larynx and modified in 
the fauces may ha?e an unobstructed egress. 

ObservaHons, 1st If the fauces are obstructed by enlarged 
tonsils, (a coodldon by no means uncommon in children,) 
they should be removed by a srar^cal operation, which is not 
only efiective, but safe, and attended with litde suffering. 
The tonsik are situated <m each side of the base of the 
tongue, and, when enlarged, they dbstructihe passage through 
which the air passes to and from the lungs, and the respiration 
is not only laborious, but distressing. 

2d. When the nasal passages are obstnuited, there is a 
peculiar sound of the voice, which is called " talking through 
the nose.*' This phenomenon arises, not from the expired 
air passing through the nose, but from its not being able to 
pass through the nasal passages. 

608. The state of the mind. and health exerts an injluenee 
upon the vocal organs. ^' The organs of die voice, in conumui 
with all other parts of tl^ bodily frame, require the vigor mad 
pliancy of muscle, and the elasticity and animation of mind, 
which result from good health, in order to perform thrar 
appropriate functions with energy and effect. But these indav- 
pensable conditions to the exercise of vocal organs, are, ui 

the case of most learners, very imperfectly supplied.*' 

' " . . ■ 11 p 

607. Does the condition of the throat and nasal passages modify the voice ? 
Naine the influences that produce clear enunciation of words. What is the 
efisotwhen the nasal passages are obstructed? 608. How are the Tocel 
organs influenced ? What do thejr require ? 
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609. * A sedentary mode of li!b, the waat of inTigomtkig 
exercise, close and lobg-eontinrled applicatioii' of mind, and, 
perhaps, an impaired state of heaMi, or a feeble oonstitiitkm, 
prevent, in many instances, the free and forcible use of those 
imwcles on wlrfch voice is dependent Hence arises th^ 
necessity of student of eloeution practising phj^sieal exeicises 
adiipted to promote general nrascnlar vigor, as a means of 
attaining energy in speaking; the power of any class of 
muscles being dependent on the vigor of the whole sys- 
tem.^ 

610. ^ Gymnastic and callsthenie exercises are invaluable 
aids to the culture and development of die voice, «md should 
be fle<kilou8ly practised when opportunity renders them aoces* 
dMe. But even a slight degree of physical exercise, in any 
form adapted to the expansion of the chest and to the fVeedom 
and foree of the circulation, will serve to impart energy and 
glow to die muscular app»atus of v<Mce, and clearness to its 
sound,** 

611. ^Thers is, thereft^e, a great advantage in always 
practising same preliminary muscular actions, as an imme* 
diate preparation for vocal exercises. The art of cultivating 
the voice, however, has, in addition to the various forms of 
corporeal exercise, practised for the general purpose of pro-^ 
moting hedhh, its own q>ecific prescription for securing the 
vigor c^ the vocal OTgans, and modes of exercise adapted to 
die training of each d»ss of oi^ns separately." 

615^. Tho results of such practice are of indefinite extent 
They are limited only by the energy and persevemnce of the 
stttd^at, exeepdng perhaps in some instances of imperfect 
organisation. A few weeks of diligent cultivation are usually* 
sufficient to produce such an effect on the vocal organs, dnt 

609. "Why are students of elocution in general necessitated to practise 
physical exercise ? 61t>. "What are invaluable aids in the culture of the 
Toice ? Sll. What is said of the art of cultiraUng the voice ? 612. Are 
the rcfults of such practices limited ? What exception i 
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penons who eoimnence practice with a feeUe and ineffectiye 
utterance) attain, in that short period, the full command of 
clear, forcible, and ^^ed tone* 

613. Repetition is essential to distinct ariicuUuian cf 
words. In teaching ajchild^ tq articulate a letter or word, in 
the first instance, make an efiR>rt to induce a proper stiUe c^ 
die vocal organs by which the particular sound is produced. 
Repeat the letter or word again and again, until all the parts 
of the yocal apparatus harmonize in their movements to pro- 
duce the given sound. This repetition is as necessary in 
learning to read as in singii^. 

Observations. Ist There is nothing gained by trying to 
teach a child to pronounce the letters of the alphabet, belbre 
the vocal organs are so developed that distinct utterance caa 
be given to the proper sounds, 

3d. The drawling method of talldng to young children, as 
well as using words that are notibund in any written language, 
(called child's talk,) is decidedly wrong. A child will pro- 
ncHuice and understand the supplication of a correct word as 
quickly a3 an incorrect one. ^ 

614. No part of the vocal organs is wanting^ toiik tha^e 
individuals that stammer^ or who hme an impediment in ikeit 
speech. Some parts may be more developed than others, but 
tiiey generally are but imperfectiy under the control of the 
will, and assume an irregular and rapid movement, while otii^ 
parts, the motions of which are essential, remain compara- 
tively inactive. This can be seen by comparing the move- 
ments of the lips, tongue, and larynx, while attempting to 
speak, in a person wlio stammers, with the movements of the 
corresponding parts, while speaking, in an individual who has 
no such impediment 

613. Is repetition essential to distinct articulation? VHiat method it 
suggested in teaching a child to articulate lettws or words ? Give obser- 
TaUon l«t. Observation 2d. 614. Are tho vocal organs wanting in 
stammerers ? Why the defect in their articulation of woids ? 
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615. Surgical operations and medical treatment are not 
highly advantageous in a majority of these cases. In the 
young and middle aged, this defect can be remedied hy ptUieiU 
and judicious training. At first, only those letters and words 
should be spoken that can be articulated with distinctness. 
Let there be repetition, until the words can be spoken at any 
time with readiness. Then take for a lesson other words, 
more difficult to articulate ; and pursue a similar process of 
tialning and repetition, until every part of the vocal org^uaa 
can be called into a ready and harmonious action in giving 
utterance to any word in common use. 

616. The method ef removing foreign bodies from ihs 
ikroaL It is not necessary to ascertain which passage the 
foreign body is in, for the immediate treatment (Might in either 
case to be the same^ Some person should place one hand on 
the front of the chest of the sufferer, and, with the other, give 
two or three smart blows upon the back, allowing a few 
seconds to intervene between them. This treatment will gen- 
erally be successful, and cause the substance to be violently 
thrown from the throat 

Observation. If the foreign body passes into tlie larynx, 
violent spasinodic cou^ung immediately succeeds, which con- 
tinues until it is removed or life is extinct Such cases de- 
mand the prompt opening of the trachea below the larynx by 

a dtilful surgeon. 

• — ~ 

616. How can •tammering be remedied ? 616. Wh«t is the method of 
removing foreign bodies from the throat ? 

24* 
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CHAPTER XXXI. 

THB SKIN. 

SlTi The skin is a membrane which envelops the bonei 
mad olher parts of the system. In youth, and hi females par- 
ticularly, it is smooth, soft, and elastic. In middle age, and 
in males, it is firm and rough to the touch. In old age, in 
feiscftm who are emaciated, and about the Aexioiis of the jmnts, 
it is ^itfown into folds. The mterior of the body, like die 
exterior, is covered by a skin, which, from the constant 
moistened state of its surface, b called the mucous mem- 
brane. At the various orifices of the body, the exterior ska 
b continuous widi the internal. 

ANATOMY OF THB SKIN. 

618. The SAN, to the naked eye, appears comf^bsed of one 
membrane. But examination has shown that it consists of 
two layers of membrane, namely, the Cufti^de^ (scarf-ednn,) 
and the Cu'tis Ve'ra^ (true skin.) These layers are widely 
different from each other in structure, and perform very dif- 
ferent offices in the animal economy. 

619. The cuTicLB (sometimes called the ep'i'derm'is) is 
die external layer of the skin. Thb membrane b thin and 

617. What is the skin ? Mention its different appearances in its differ- 
ent conditions in the human frame. Is the interior of the body, as weU 
as the exterior, covered by a skin ? What is the interior membrane called ? 
Why has it received this name ? 618—636. Give the anatomy of the tkin, 
618. What is said of the skin ? What is said relative to these layers 
of membrane? 619. Describe the cuticle. What name is sometimes 
applied to the cuticle ? 
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semi-ttansparent, and Tesentbles a^in shaving of soft, clear 
horn, and bears the same relation to other parts of the skin 
thai the rough bark of a tree does to the liber, or Hying bark. 
The cuticle has no perceptible nerves or blood-vessels ; con* 
sequently, if it is cirt or abraded, no pain will be fblt, and lio 
fluid Vfiil ooze from it 

Experifndnt. Pass a pin through the portion of the cuti- 
cle that skirts the nails, or remove a thin shaving fhrni the 
palm of the hand, and no painiul sensation will be expe- 
rienced unless the pin or knife penetrates deeper than the 
cuticle. 

620. This membrane varies in thickneife on different parts 
of the body, — from the tinn, delicate skin upon the internal 
flexions of the joints, to the thickened covering of the soles 
of the feet The greater thickness of the cuticle of the 
palms of the hands and soles of the feet, is manifestly the 
intentional work of the Creator ; for it is perceptible in 
infants, even at birth, before exercise can have had any influ- 
ence. 

621. The cims ysba (sometimes called the co'ri-on) is 
composed of minute fibres, which are collected into small 
bundles or strands. These are interwoven with each other 
80 as to constitute a firm, etrong, and fieziUe w^. In the 
superficial part of the true dkin, the web is so close as to have 
the appearance of felt-cloth; but more deeply, the pores 
become pnd^ressdv^ly larger, and, upon the lower stirfkce, 
have a <yaiaeler of about a line, or one twelllh of an indh 
This gives tt» under surftvce the appearance of a t^earse web. 
The' strands of the under surface of the true skia a^e con- 
nected wiik the ^rous web, m which the sub-cutafteous fat 
of the body is deposited ; while the upper surface gives 

Giye the experiflient. (520. What is raid of thc^rickxiMs of the cuttele 
In dHfereAt parts of «ie bbdy? 031. Describe fh# e«ti» tJws. :% ^at 
ttsmefe ft Mmetimes cailed? What Is tiM app«iu«ttMi of ^* upper tit- 
face of the cutis vera ? Of the under surface ? 
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Mipport lo the senndve, or papHlaiy layer, vhich is bedded 
upon iL 

Ob$ervatio». When the akina of npiirmla are immeised in 
a strong aolutioii of oak or hemlock bark, a chemical ODiOo 
taikea place between the gelatin, of which the true skin is 
mostly composed, and the tannin of the bark. By this proceas 
leather is formed, and its peculiar markings ore owing to the 
papillary layer 

Kg. III. 



€22. The sensitive layer of the skin is thin, soft, uneven, 
|rinkisb in hue, and composed of blood-veasek, which ccHifer 
its varioiu tints of red ; and of nerves, which give it the Acui- 
ty of sensation. The unevenneas of diis layer is produced 
by small, elongated, conical prominences, called P»^'la, 

623. Each -miuji. is ccHnposed of a rainule artery, rein, 
. and nerve. Sonte of the promineneee are arranged in ctMicen- 

HawU Itu&B kanuAi 621. Vlutli tba appamnoce of tha landtin 
Ujtrf What cwmm til* nnairaBiiaa of tliu Ujsl BipUa ia. 111. 
tSt. Daisftw the p&pitlB. 



trie ovals, aa may be seeo on the ends of the fingen ; otb^n 
are more or less parallel, and pursue a serpentioo cMiune ; 
some suddenly diverge, aod again reanite, as may be seen in 
the palm of the hand. Fapilln are found in erery part of the 
skin. Consequently, their number » very great 

684. The cutis vera contains not only Arteria, Veitu, and 
Nervef, but Lympkatiea, Oil-Glandi and Tube*, and Pertfi- 
ratory Glands and 'Dtbei. 

Kg. U3. 



Fif. 119. Tbe utei1» ind Tslm oTs leelloii at (bs Ain. A, A, Anerisl IwutkH. 
B,B,C»«<IMy.« bilr-lik* nwili, in wkicb lbs large bnncbenumlaaU. C, Tte 
niiHU tnsk, nllecUiig Um Mood froBi Ihc upilluiet. 

625. The artebies and veins of the skin are very numer- 
ous. The larger branches of the arleriea pass through the 
open meshes of the true skin, and are subdivided into a 
myriad of minute capillary vessels, which form a beautiful 
net-work on the upper surface of the true skin. This vascu- 
lar net sends a branch to each of the papillte, which opens 
into and terminates in a minute vein. The capillary veins are 

03*. Wbat TCMCU are fsaod la the eutii Ten? Eiplaia llg. IH. 
625, Wlwt ii Mtd of the eatwumu uteiln > Of Bk ontineoM tsIm ( 
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a^ munerous 03 the arteries which they aecompany. They 
unite and form larger trunks, as small springs from the hill* 
side coalesce to form rivulets. 

696. The nesyes that are spread over every part of the 
sensitive layer of the true skin, proceed from the spinal cord. 
As a proof of the great number of nervous filaments in the 
akin, no part of this tissue can be punctured with a fine 
needle without transfixing a nerve, and inducing pain. In 
some parts of the system, however, the nerves are more 
abundant than in others ; where the sense of feeling is most 
acute, we find the greatest number of nerves, and those of the 
largest size. Those parts that are most exposed to injury are 
most sensitive. 

Examples. 1st The conjunctiva. Or skin of the eye, is 
pained by the presence of a particle of dust, because it 
would render vision imperfect 

2d. The lungs, also, would be injured by the. anallest par- 
ticle of matter ; they are tiierefore protected by the> exquisite 
sensitiveness of the lining membrane of the trachea, so that 
a particle of food or dust is ejected by a convubive cou^ 
before it reaches the lungs. 

627. The nerves are more numerous in the upper than 
lower extreiQities ; in greater numbers upon the palm than 
the back of the hand. They are, likewise, more abundant 
and larger at the extremities of the fingers, and in the lips, 
than in any other part of the skin. 

Observation. The proboscis of the elephant, the extremities 
of the tails of certain species of monkeys, and the tentacula 
of some kinds of fish, receive a more abundcgit supply of sen- 
sitive nerves than other parts of tlieir systems. 



S28. Wkvte do the neryev t)f tlie skin proceed from } Are they waaam' 
out in this membrane ? How is it proved ? What is said of those parts 
most exposed to injury ? Oiye example 1st Example 2d. 627. Mention 
tlM difEsreace in the distribution of the nenres in Tsriens purtt of the 
body. Is this difference found in the lower order of *n«''iwl^ ? 
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628. In the small papilte, the aerv« forms a aiogle loop, 
«:hile in papillcB of larger size, and endowed with ■ power 
of more existed senaation, the nerve 19 bent several tim^ . 
upon itaelf previous to completing ike loop. These little 
loo|is spring from & net-work of nerves, imbedded in lh« 
upper porous layer of the true skin, at the base of the papil- 
Is. This pet-work of nerves receives its influence through 
nerves which take their' winding course through the lot di» 
tended openings of the deeper layers of the true skin. 

Kg. 113. 



Fig. Iia 1, I, Ths cHtklg. ^ D, 'His cotfinil Uif«r of Uw ciilkla.>3, 3, Tbe 

paplllarT laynr, eihlblting tha dcitcb la Ihef rurm luopa. 4, *, Tba oet-WDik of 
iHmK \ S, Tba ma ikta. 6, e, G, Thnt wirTM ihu dlrld* to fona Uw set- 
irork (1, *.) 7, 7, 7, Tin fUitDwi batwHii Iba psplllB, B, 8, 8, Thrw papnin 
~ I fid; diamewn. 



629. The LTHFEATics are found in pe&t numbers in the 
true skin, and thejr are so minute that they cannot be seen with 
the naked eye ; but when these hair-like vessels are injected 
with quicksilver, (a work of great difficulty,) the surface injected 

928. How «re tho nerves of lie sman papille gmmeed? Ho* in the 
large p«pilliBi 'WTut d^ei flg. 113 repre.enl? 629. What is erid of the 
■ lyinphaliM ( How li their eiiitence proxed t 
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rewmUea a sheet of silver. In this way their extsteace can 
be imperfectly demonstrated. They are a part of tiie vascu- 
-lar net-work situated upon the upper surface of the tme skin. 
Each papilla is supplied with a lymphatic filament, the mouth 
of which opens beneath, and lies in contact with the ander 
stir&ce of the cuticle. This net-work of vessels communi* 
cates through the open meshes of the true skin with lai^r 
lymphatic trunks, that open into the venous system. 

Fig. 111. 



630. The oil-olands are small bodies imbedded in the 
true skini They connect with the sur&ce of the skin by small 
tubes, which traverse the cuticle In some parts, these glands 
are wanting ; in others, where their office is most needful, 
they are abundant, as on the face and nose, the head, the 
ears, &c. In some parts, these tubes are spiral ; in others, 
straight These glands offer every shade (^complexity, from 
ibe simple, straight tube, to a tube divided into numberiens 



iA9M.vomr or tttr amc* 



abMrt Ae nsft^ % juiUet^ea^ , 

681. In m.fffw iitufUMiSt tiwae 8ia«ll glM»d»4ae .woilby of 

pkrAyaittat notice,. m in t)M» eyelidi, iK^eire ti^y posMM {real, 
^^istnbiitloa tiftd form, adodt^psea^by nya^16 pom 
I Jidi ;- ia tjie «wpwiagea, wher? tbjsj prpAice that 

aadb«»<eol«fipd w^)0iaiicai faK^gR as die ^.-ffV.9i(^»,. <wax of th^ 

eus^) and In tb« ical)),^her& ^y^ Kts^qfible sinall clusteSB of, 

^npea, and o^a in pain iato the sbeath of tibe lu^r^ fup|^y. 

ti^ it wiA a pomaliaii q( NatureVovn pief^riag- . Tho^CM^ . 

lubea axe fometimes called the •e^la'c^om^Ji^lude*^ - ... 




. - > 



Fig. 11& 1, Aa oO-tube asd gtaiid fimn tii0 •calpi A, Tbt -gbM. 6, Tin Wte 
iligiitiy tviiM. 

.a> AP^olMlibf »iii||Mii;ftont3itikiaof tiie 11089. The ^and (A) ii MU», mU 
oomnnnileatM wicfa Um main tulbe (B) bjrmeaai eiC two sbaHer' tiibea. 

3. Amitlter oit-tube and i^antf fftm Um Imm; .A, Hm glaiML'' S^ Tba n^ filiM 
«dlJrYfa« ffiqiliy anipwilciilw of. ike oil^ aidhadtQ^eai. Their beads am diredod 
inward. 

4r A MBan hair l^om the pcalp, with Id olI-|i;iaKd§> Tbe gfands (A) Hwa • ^kMter 
aroan4 tlia abaft of the bair4ub«; (C.) These dnc^ta open f«t6 the iteatb af Mia 
ludr, (B.) AH the flfiirea, from t «6 4, n^ maflMad ttlrty-elgMl d< 



..mx. 



wM- 



631. What i» said of theac tub<» ^ the eyeUds ? U tb« car? In tti^ 
fcalp I "W^t are tbete glaads soioctiinea called ? 

25 



OBttrtrntion. Among Hm iabftbiiMaB «r dtks^ aad espe- 
eiallj in persons who hare a torpM slMe of tfie sUd, the coa- 
tents of the oil-^be^ bocKNne too dnae and <by to cocnpo m 
die iBoal muioer. Thus it eoUecti^ ^msmdm tiie tube, and 
renuibis tindT lemov^ hf art* Wh^i ikm impacted raill^ 
leaches the vurfiice, dirit and amoko mix widi it, then it ia 
lecognized hjr amalU nmnd, daik apota. l^eae «n aeeacNi 
the (brefaesd, nooe, and o^ier parts of the fiic«. When Aoa^ 
matter » pressed oat, die tube gives it a c^lmdneid form, 
which, tiddler widi its soe and hiack eaUnMtf^ a popnfauAy 
called a ** Worm,'' or ** maggot*^ 

63SL The rESSPiRATOKT appakatus consists of mimite 
cylindrical tubes, which pass inward thrqygh the cuticle, and 
terminate in the deeper meshes of the cutis verh. In their 
course, each little, tube forms a beautiful spiral coil ; and, on 
arriving at its destination, coils upon itself in such a way 
as to constitute an oval-shaped, or globular ball, called the 
fertpiratory gland. 

633. The opening of the pei^iratory tube on the surface 
of the cuticle, namely, ^ the pc^res,^^ i^ ^Iso deserving c^ atten- 
tion. In coiisc<{uence of its extremity being a section of a 
spirally-t^istod tube, the aperture is oblique in direction, And 
possesses all the advantages of a valvular opening, preventing 
the ingress of foreign injurious substances to the interior of the 
tube and gland. 

634. ^^ To arrive at something like an estimate of the value 
of tlie perspiratory system, in relation to the rest of the organ- 
ism, I counted the perspiratory pores on the palm of the hand, 
and focmd 3528 in a square inch. Now each of these pores 
being the aperture of a Httle tube about a quarter of anindk 

"^^— *»*"^"^Ti— <— ■ I II I »■ I I I ■ M . ,■ I I I » 

^Wlut ii wid of the rete^ition of the unctuous matted in the o9*tid>e« ? 
932. Of whM deet the perspk^oiy appuratus consist? 633. What Is 
peeuliMT in the opening of the perspiratory tubes on the surfiuse of tlie eiitl- 
oU ? 634. How many perspiratory pores did Dr. Wilson count upom a 
aquare inch of skin ion the palm of the hand ? 
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long, h follows, thtU in « i^piu^'ioch of skin on the palm 
<^ die hand there exists i^leBgth ^ tube equal to 882 inches, 
or 73^" feet Surely such an amount of drain^e as seventy- 
three foet in erery square inch of skin — assuming this to be 
the average for the whole body*-- is something wonderful; 
and the thought natursdly intrudes Uaelf, What if tius drainage 
be obstructed ? - 

6t5. ^ Could we need a stronger argument for enforcing 
the necessity of attention to the skin ? On the pulps of the 
fingers, where the ridges of the sensitive layer of tl» true 
ddn are s(Mnewhat finer than in the palm of the hand, the 
nmnber 6[ pores on a square inch a little exceeded that of the 
palm ; and on the heels, where the ridges are coarser, the 
number of pores <m the square mch was 2268, and the 
length of the tube 567 inches, 47^ feet 

636. ^ To obtain an esUmate of the length of tube of the 
pen^imtory system of the iirhole surface of the body, I think 
that 2800 might be taken as a fair average c^ the number of 
pores in the square inch ; and consequently, 700, the number 
of inches in length. Now^ the number of square inches of 
maface in a man of ordinary height and hulk is 2500 ; the 
mimber of pores^ themfhre^ 7,000,000 ; and the nutnber vf 
inches of perspiratorp tubs is 1,750,000 ; that m, 145,833 /eet, 
or 48,611 yardsy or nearly TWEBrnr-BiofiT miles ! " — WUson. 

GiTf other oompatatloos in thb paragraph. 635. What if laid of ^e 
nunber of these pooet on ^ j^ulp of the fingers ? On the heels ? 
698. What la an aTeragennmher of pores an4 length of tid>e of the whole 
sur&eeof thebodj? Gira the tnmniaryofthenxaiiber ofpores, andnnm* 
be* of inches of perspiratdiy tube. 
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CBAPTS& XXXII. 

FHTSIOIiaaY OP THR 8X1 H. 

6a9w ftesUaiAvviitflhawiiotoordievcttitialffiiteetV^ 
,tfie bdly^ foHova^ «U ht ptonttMoeet snd cwrvoftt^aad gbiqp 
vpfolBolSoii lo aH tiMi OTgajM it e nd o mM g i»ka#each of to ig»* 
end puti has a jtbdnct qm^ . . < * ; 

6^«. Tha cc^la is insMuble, aad tetvea «» a diefdh of 
f rotootion to^ the hi^y BoMfe skm (cueit pmi) litiiaiMl 
heamA ^ The latter IMcr; but the Ibrnier Uunti the iii»» 
pression which occasions feeling. In some sltuatiefis, Ito 
eotide » ea dease asd ikidc, as vbdl^ to exdticle' ordkiltfy 
impranioiis. Of ihk wo^see an tncamide in tfce ends of tfat 
fiagttn,^heie^ haid.aad^lcaMeni^ !» the eiitiole modilM 
fef te purposis^efened tor 1^/^cve the nervous Ussoe of te 
true Am i«»t^dius pcoteoted, evefyeeHistiiin woald he so aoMi 
aslo be ttftploassnt^ hUd iMMact wtt ^dMftiai bodke #odi 
cause pain. 

€39« The^ ct^cle, atoo, preVentt disease, by impe&g the 
^^vapo^rai^eii of theftaids of liie trae skhx^and fhe^absorption of 
^ poisonotite vapets, whicH necessarily^ attend tarfoQk einp1d3r- 
ncieiMs. It, however, afibids protectic^ to iSie system only 
wh^ niil:MlEen, and ^en, to ^ greatest degree, i^heA 
coveted widi a proper amount of oily seer^tioii fh>ni the oit^ 
glands;** ' ^ • ' ' 

. 640^ The cuticte is, odginaUy, a transparent fluid, ezudinL 



837-4M. Oim the pA^Moffy vf ^hm 4JUm SS7. Wliftt te Mtd of «M 
tkbi? 69B. Qt««a.luie«lott of t&« eitdd«.~ Does It ▼a^faithiAaiCM^ 

of the orttoia Sli. lllMtfeto tke^atifela ufclgtirt^ » - 
26* 
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by the blood*vesMls, and dktributed as a thin layer on the sur- 
face of the true iakm. While successive layers are formed on 
the exterior of the true skin, the external cuticular layers are 
converted into dry« flattened scales, by the evaporation of their 
fluid ccmtents. Thi thicluieas of the ci;^<Ie k formed mainly 
from these scales. 

641. Tbdeiitfele^lhe«8fora,undciqBp(niig a constant pro> 
cess of fonni^ion and growth at its under part, to compensate 
f^ the wear teitt talking place ecmtiiiiia^oD its Afifa^ A 
^99pei thidams of the ^eotide is in this QHonier preserved ; 
•tlie fiicid^ of semiition k^ that of Ipuck are '{>ft>p«riy regu- 
bted ; the places of the little scafes^ vhid are -ceotinittdly 
IslUBg offittd^ ^ tinked infltiei»6 of fricU<m and ablu* 
tio»» wee M^pUed ; ajad an action necessary, not merely to 
4he healUi ^ tbt akia^ but to that oi iie eaitire^ body, m 
tftttaUished^ 

£^ Whenever te cutide is exjkwed to moderale and 
leptiated (rietim^ it beeomas thicker and totigfaer, as ebbj be 
ie6n in the eutide of ^ lady^ &iger that pUea the aeodle, 
aad in the hard or.callotts«ppearanee<iC^ the faaaiKiat^^araierB, 
loapons, and other mecbaoieSik This eaablea ^lem to hnm^lft 
Iha^ utensils and mat^ri^^ used, in their vooiuioos inthcNit pain 
or inccmvenience. 

. Ohs^nt^HonB. Ist^ When the jcHi^ of the feet are «ib- 
jeoted to modemte and. continued presstne pr friction* fjsa- 
4|uently one or more of the papHle enUrge. This is 
accompanied with a thickening of the layers pf the caticle, 
which is termed a ^^ callosity,^' or ^^ com*" These thicl&ened 
layers of tb» cjidole are broad at the top and narrow «t the 
bottom, and the enlarged mass is ccmical, with the pomt 

HoTfis the thid^neM of the (Mticle mainly tarmedt Ml. Describe the 
chntges of this membrsne. Show the necessity of this constant growth. 
9^ How 4oes i»ederat6 and repeated Motion a£Eeoi the cati^ ? Oits 
W L umt it om , What is the benefit derired tnm ^himng tiie cutiele thus 
•hw^tsd? What is the lesuU U tike joints of the ^t «re snloeeted ts 
moderate and eontinned ys ssu M ? WhaliiUielanaQf a^'MA**? 
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tnn^inoBt When pressed upon by 4 t^ht dioe,tkeso eengitbe 
j^ttpSIs realise pain. 

2d. To remove ihete paindil excrescences, tak* it diick 
piece of soft leather, somewhat larger thaa the com ; in the 
co^re punch a hole of the size of ^ summit of the ccHm, 
spread tibe leadier with adhesive plaster, and apply it aioiuid 
the com. The bote in the leodier majr be filled wi& a pasia 
made of aCKla and soap, on going to bed. In the moningt' 
lemova it, and wash with warm water. Repeat this for 
several successive nights, and the com will be removed. The 
only precaution is, not to repeat the application so as to 
erase p«ia» 

^643. Let a pexscm unaccustomed to manual labdr, trttndi» 
^ hand-cart, or row a boat, jfbr several successive hours, and 
Ike ottdde- upon die palms^of the hands, instead itf beoom* 
ing thicker by use, is ftequentiy separated from the subjacent^ 
teues, by an effusion of serum, (water,) thrown out by the 
vessels 4^ the tnie skin. Had the fHotion been moderate^ 
and applied at regular intervals, instead of blisters being- 
ftrmed upon the inside of die hands, material wotidd have 
been dirown out to form new layers upon the lower sur&o^ 
oi &e entblci 

644. The cuticle is interesting to us in anothef pomt <tf 
view, BM beiilg the seat of the cok}r of the skm. The diier-' 
ence of color between the blondd and die brunette, the £am» 
pean and the African, lies in the cuticle ; — in the deeper, abd 
softer^ «ad newty-fbmMfd layers of that structure, ki th» 
widtest Mdn, die c^ls of ^ eudcfe alwa}^ contain more or 
less ef a peculiar pigment^ inc<jrp<»ated widi the ele&i6ntMry 
gm»des wdueh enter into dieir eompeeition. In the white 

n<m ean th«y he reimyved > IHiaC ffemdotk k ^ml MS: ^^la^ 
why those p«raoa«iiiiftccii«t(»i«dt0 laflkNr, )>ttit«r th«ir hi«dainio *ii^ ir 
boet er iperfomliig •riiaaiy mftawil Mtploynwrnt «« Mnrmtl guccMsif* 
k9wn. ew. iBwlttl irtfcer point ofviwris di*«iitid« i»»«e«tf»»? I* 
whftt part of it do we find the eoloriikg xaatt«r ? 
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iMMi» dbe iN^nMBlvy linl is eoitreiaafy. s^hVAiid less in 
winter than in the summer season. In the darker racesi on 
Ae cooixvyt it is deep and strongly marked. 

64& T%e ,vaMiie tints of color exhibited by munkind, arOy 
therafore^ rajfeta^ to 4he amount of eoloriag principle ibco- 
ttuned withon the elei9eiitary gia3»ulei of. the eutii$le»vaQd 
teiroDMequent depth €^ hue^ lathe negro^Ao (paikide» 
are mom or lea$ hUck ; in the< European of the feilth, th^ 
ue amber*c<^ored ; and in tihe inhalHAanta of the nortbt thegr 
aie pale and alraoet eoloriess, . - . 

^ 64S. Color of ^ skin has rekitkHi to enei^ in itaactioa.; 
thus, in the equatorial regicm, where light and hetU aie meel 
powieiftiU te ^iun is stimulated l^ these Ufanta ta vigoious 
aetiony and ooUnt is rery deep ; while in.the tempjnalevegiDoab 
wheie iigbt and heat mre not so intense, the lungfftr IkeriaaA 
kidneys rdieve the skin of pait of its duties. The eo^sed 
layer of die euticle has been called the TiC^te imi-co'siaii, 
(mtieo^ eoai of the skin,) and described as e distinct la^rec 
by naany ]^ysi(4ogists* 

O^sitvatian* *'*' The various coloring oi the snwar |a}reir>of 
the cuticle gives to some anicnals thenr varied, hues; 4lie.«ei» 
pent, the frog, the lizard, and some fishes have a f^^limdor of 
hueaknost equal to perished metaL The.gold-fis^and-lhe 
del{Ain o^ tbeiir difference vf cohNr and the brillieney of 
their haw to the eolor of this layer of the akin.^' 

647. Tbe nerves ^f the skin, ace the oi|^ane,of the sense- 
of tc>Kh and feeing* Through them we rpci^ye mai^r im* 
pressions that enhance our pleasures, astbe (j^teful sevm,* 
tkaoi imparted by the eoc^U^g bre^ie ia a warm day. In 

laithit w i ia o n of thtywrtotheecrtoriiigiiMttterfaw in tiie white nee f 
ma. Xcrwharis tbe ee|or of ike e^n teDMble I 646. WI17 Uve theraeet 
of tb eie ild •ttse.dack^r oiMapJieTiopi than thoee of Uie tenp^Ate 01 frigid 
naee} Wl^^lr thie eokited layer eeUed bj Humr^jHelogiatal To 
^riUt ie tl» dtfBnrflttt JHiea in Ankwlr^viag ? e*7> Of w^t «m aratha 
oftheikiB? 
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cpnpeqaipfioe gf Aeir feandTC&edb, m ttm toiKTidually pro- 
tect^ b^ bang adBimHihed of ^e pToadn^ of <ie8tiiictiTe 
:agenUL 
. Bkuifwtion. A Biea wbo liod been afflicted some yeftra 
with a ^eyor^ ^bette of a porti<m of ^le brain and spinal 
eardy was depmed of feriiag in ^ lower esetreftilties. He 
was directed by his attending physician to iise a warm foot>» 
hath, Inkiikdiflg to. icfllow ^ directioittt given - him, he 
immened his feet in boiling water^ which he supposed of a 
proper teaipemture. \^^le Ms feet were immersed m the 
wat/^, he e^cpecicsnoed, no sensation ttf an unpleasant nature. 
Qn withdmwing them, he was astonished to ind the cuticle 
fkepa^ted from the other tissues, by the effusion ' of senun^ 
and thus pfoduesog a blister over the whole suiface. 

&IB. Portions of the skin would saS&t every day, were ^ 
not ^r t^ sentinel4ik6 care exercised by the nerves, by 
which, all impre8si<p9 are transmaitted to the brain. As ^ 
ykio i» oontiaaally exposed to tibe influence of destructive 
^g^ats, i| ia ii^portuit that the nerves, provided f&t itd pron 
teetien, sbould be kept in & healthy state. 

649. A larg^ pr<^portioii of the waste of the body jyassea 
through the outlets of the skm ;aome portions in the form 
of oiK otbevs in the form^ of waster and carbonic acid. 

650. The oil-|^mb secr^ejui oil^ partly firee and difl^ised, 
and partly mxi^d with albumen. When die cells are fully 
formed, that is, fully distended, they yield their c(mtents« 
9Bd the duid matter tfiey costun is set free, and passes alon^ 
the tubes to the sur&ce $ this fluid matter constitutes the oily 
element t^ the eoonomy of the skin. 

651. The uses oi the unotoons product &t the c^-ghindr 
are iwolold : ist The protection ; 2d. The removal of waste 
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QiT«t|iem«BtK«tioiL 6I& Whyi«itneees9«7t)uttthe(mtfmeoiunenres 
telMptiaa healtkyj#ftte? Mi. Thieugb what membraiie does a large 
pK9poctioii erf tilt wast^ BuitMial of tketjHett pawi? Me. Whatis the 
ftua^^n of the oil-glaada ? 661. What are" the nset of the oily pi^chiet 
of theae gUndi ? 



inalter feom &e ^ntem^ la the exercise ai ftcse offices ihe 
oily substance is diOiised over &ase fturt^df Ike sidn wbidi 
are naturally exposed to yicissitudes of temperatufe and 
jnoistuie^-^as the nose^ face, and bead ^ — to llie injurious 
attritioii of ccmtiguous surfaces, -^ as the flexures (^ jmnts ; — 
or the contact of acrid fluids, ^f- as in the excork^ions to which 
ia&nts are liable. 

652. The oil of the unctuous substance m die princiiMd 
agent in effecting tiiese purposes : 1st. It prevents tiie evap* 
oxation or ciwgelation of the water of tiie eutide, whiek 
would cause ^it to become parched and peel oflT, thus leaving 
the sensilive skan exposed. 2d. It aflords a soft medium to 
tlie contact of moving substances. 3d. It rep^ moisture and 
fluids. 4th. The action of fliese glands removes the waste 
atoms and punfies the Uood.' 

653. In considering the puqiose of the oily matter t^ Ae 
stda, fliere are two situatk»B in which it deserves especial 
nemaik. 1st Along the edges of the eyelids, where it is 
poured out in coiunderable quantity. Here, it is the means 
of confining the tears and moisfore of the eyes within the 
lids, defen<iUng tho skin from the irritaticm of that fluid, aiui 
preventing the adhesion of the Hds, which is liable to occur 
upon slight mflammaticm. 2d. bithe ears, where ihe unctuous 
wax not cnly preserves the mond^ane oC the drum and the 
passage of the ear moist, but also, by its bitterness, p^revents 
the intrusion of small insects. 

654. Tlie use of the per8pirat<»ry glands is to separate from 
the blood that pcntion of the waste matter which b carried 
ofi* through the skin in the f(»rm of vap<^. Sanetorius, a 
celebrated medical Writer, daily, for thirty years, weighed 

652. What prerenti the eymporation <^ the water of the eutiele ? Oire 
Ita 2d use. lu 3d. It« 4th. 653. What is taM in i^iereiiee to the dk- 
tribi^tioii of the oUymatter along the edges of the ejtelids^ In tiM eait ? 
<5i. Of what use are the i^en^xtitary glands ? How long did Sanetorius 
dailf weigh his food, to asoertaia the amount of seerotien that passed 
through the shin ? 
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fainM^ his food, aad escretioBi. He ««luMtedl tlurt >m of 
^yerj «^ {xoundft oi food and dnok ptMed firwn lbs lyitfini 
tbioiii^ the nuAjr outleUi upoa the akin. Matty ptece Ihe 
eatuaoate mueh lower. All physi^o^ste i^pree that from 
twenty to forty ounces of matter pass off from the skin of an 
adult every twenty-four hours. 

655. The average amount of perspiration m about thirty 
ounces ; and it passes off in such minute portions, and mixes 
so rapidly with the surrounding air, that it is not perceived. 
For this reason, it is called wHam^ perspnration. When 
this excretion is increased, it forms into drops, and is called 
sentible perspiration. The following experiments prove the 
existence of this excretion from the skin. 

Experiments, 1st. Take a cold bell-glass, or any glass 
vessel large enough to admit die hand, and introduce it per- 
fectly dry; at the same time close the mouth by winding a 
napkin about the wrist; in a short time, tha ihsensible per- 
spiration from the hand, will be seen depositod on the inside 
of the glass. . At firet, the deposit is in the form of mist ; but, 
if the experiment be continued a sufficient time, it will collect 
in drops. 

2d. Hold the apparently dry hand near a looking-glass^ and 
Ihe Mmsible vapor wiH soph bo condensed, and cover the glass 

with a slight dew 

^56. It is impoTtBixA that this exoi^eticm be maintained with 
steadiness and regularity. When the action of the perspira- 
tory clitnds is suppressed, all the vessels of the different 
orfiAD^ ^^^ suffer materially, and become diseased, by the 
redundant waste matter that should be carried from the system. 
If a person is vigorous, the action of the organs, whose 



What were liis eonclnsions ? 656. What it the ayermge amount of ^pep- 
■piratioiL every twenty-four hours? What is insensible perspiration? 
What is sensible perspiration ? How can the exUtence of the excretion of 
the skin be shown? Give the 2d experiment, 666. Why U tt important 
that'these excretions be maintained regularly ? 



Amrtfai en ■■wawr to tluw of ^ ikin, w etanawto for 
- the tak of wbHs matter, vill be increaMd, and ttun retieTa 
-AediwwJ itate of the body. B*a th* ov«r4ung <tf tbeie 
«rBRa«,lo i^wTC tlw wyateto', oftoa praduoee a ifiseasod aeboo 
intksmMlTes. * 

Kg. 117. 
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CHAPTER- XXXIII. 

J- 

, HYGIENE OP THE SKIN. 

657. Tut sensibility of the skin, and the activity of "the 
oil an4 perspiratory glands, are modified by the condition 
of the cuticle, the temperature of the i^kin and body, tho 
purity and warmth of the air, and the character of the light 

'to which the body is exposed. Thus, to maintain a healthy 
action of every part of this membrane, attention should be 
given to Clothings Bathings Light, and Air, 

658. Clothing, in itself, does not bestow heat, Imt is 
chiefly usefhl in preventing the escape of heat from the body, 
and in defending it from the temperature of the atmosphere. 
In selecting and applying clothing to our persons, the follow- 
^S suggestions should be observed. 

659. Tlie material for clothing should he a had conductor 
of heat ; that is, it should have little tendency to conduct or 
remove heat from the body. This depends mainly on (he 
property possessed by the material in retaining atmospheric 
air in its meshes. 

660. The material for clothing should not possess the 
property of ahsorhing and retaining iHoisture, Dampness, 
or moisture, renders apparel a good c<toductdr of heat; beside, 
if the perspired fluid, and the saline material it holds in solu- 
tion, are readily absorbed by the clothing, they become 

667—716. Givethehyffieneofthetkin, 657. What influences modiff 
the action of the oil and perspiratory glands? To what must atten- 
tion be given to maintain a healthy action of the. skin? 658. What It 
said in regard to the clothing ? 659. Mention a property that the material 
for clothing should p<>ssess. 660. What property in the selection of ctoth* 
ing should we avoid ? Why? 

26 



■oiucet of iiritatkm to the skin with which the af^Munel comes 
in contact 

661. Fkri contain a greater amount of air in their meshes, 
than any other article^ ^nd they absorb no moisture ; conse- 
quently, as an article of dref^, they are best adapted to those 
who are exposed to great vicissitudes of heat and cold. 

662. Woollen cloth retains more air in its mc^ies than 
luiy other article except furs and eider down, and it absprlv 
but very little moisture. These properties, together with its 
comparative cheapness, render it a good article of apparel for 
all classes of persons. The only objection to its general use 
is, the disturbance of the electricity of the system, and thQ 
irritation to delicate skins from the roughness of its fibres. 

ObserviUion. Flanncb are not only beneficial, during the 
c<^ season, in preventing colds and rheumatism, but they are 
of great utility in the warm season, in shielding tlie system 
from the chills at evening, that induce disease of the alimen- 
tary canaL Their general use among children and delicate 
females, would be a preventive of the " season complaints*' 
prevalent in the mcmths of August and September. 

663. Cotton contains less air in its meshes than woollen, 
but much more than linen. In texture, it is smoother than 
wool, and less liable to irritate the skin. This fabric absorbs 
moisture in a small degree. In all respects, it is well adapted 
for garments worn next the skin. When woollen fiannds 
irritate the skin^ they may be lined with cotton. 

664. SUk is not as good a conductor of heat as cotton, nor 
does it absorb moisture to any considerable degree ; its texture 
is smooth, and does not irritate the skin ; consequently, when 
the garment of this fabric has sufficient body or thk^kness, it 

661. Giye the propertieg of tui. As an article of dress, to whom are thff 
best a4apted ? 662. Give the properties of woollen cloth. Is this a good 
article for clothii^ ? What objection ? What are th^ advantages of 
wearing flannels ? 06$. Wha« are the qualities of cotton as an article of 
dress r 664 Of silk? 
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JB a good ardck ^ dodiiiig. Th* gf^alost oljeetipii to ili 
use, is tho (&tiirb(uac6 of the olee^ity of the ^nlam« and 

665. JAnen is not only a good conductor of iMat, and 
oonsequ^itly a fo&t azticle of apparel, but it likewise absorbs 
^ fluida earned £pom tke system by the qgowey of Uie oil 
aad pezs^ratoary glands* When garmeiUs are made of this 
Hu^erialy the body is not suRiMuided by a layer of air^ but by 
one of moistoie. This still farther inciea«es its power tc^ 
condiiot heat from t^ system, rendering it ajvery olijectiona- 
ble article of apparel, eyeoi in warm weather and in hoi 
elimaties^ wheie ihit dress is i»ually thin. 

666. Clothing difert in its pQV>$r of raddaUng he4U* 
This is kiftnenoed by the color ; those articles that radiate 
heat freely also abs<^ it readUy. A black surface is a good 
ndiatmr, while a white surface is not, because it reflects the 
Oi^orifie rays; h is obvious that those cdors which render 
^ transmission of external heat difficult, must impede the 
tiansmissicm qi eakmc from the body. Thus it is, manifest, 
that li^-colored apparel is best adapted fpr evei^ season and 
^^ry climate. 

ObservMtion* Coach-drivers axe practically aware, that in 
edd weather, light-colored ov^^coato sae warmest, except 
"vhen they are exposed to the direct rays of the sun, or when 
seated before a warm fire. Cki the other hand, when the 
temperature is elevated, li^ht-colored i4>parel ia coolest, be- 
cause the sun^s rays are then reflected. 

667. The clothing ghould he of a poroue character. The 
skin is not only an important agent in separating fiom the 
Uood those impurities that otherwise would oppress the ^slem 
i^od occasion death, but it exercises great influence ij^pon the 
system, by receiving oxygen through its tissues, and giving 

666. What is said of linen as an article of apparel ? 666. Whyia Ught- 
colored apparel beat adapted for crery season ? What ir said of the tp^ 
P»cl of coach-drivers ? 667. Why should we wear porous ^thing I . 



hmek cftitone bM la ntom. ColiBtq«etitly, ^e i^qiarel 
dfaetld be matjl^ of a material &atwill p«niut f<«6 tnas- 
piiation from the skin, and likewifle convey tlie excreted fiddi 
from (he surfhcer. 

€89. The necessity for lh\$ is ittustrtttefd m-weanng bidte 
robber ove^^tooe. U they ore Wom oteir boots ten or tw^hv 
hoars, not o&ly die hose, bat the boots ^iHl "be molM from 
retained persplrittioti, and ft^e residuai mi^r left hi contain 
with die skin may be redoffreyed into die S3rstem by ab9orp>« 
tion, catbHng headache and other dise^es. Cott<Hi and wool- 
len fabrics ar^ not only bad conductors c^ heat, ht^ are also 
porous ; for these reasons, they are well attapfed to transmit 
the excretions of the skin. - 

€69. The tk^?^ ihould he not only p0roug^ ha fitted 
hosdy. The garments should retain a layer of ait between 
them and the bbdy. Erery one is practk^ally aware that a 
foose dress is much warmer than one which fits closely ^ that a 
loose glove is warmer than a tight one; and that a* loose boot 
or shoe afibrds greater warm& than one of smaller dim^- 
siotts. The ex:planatidn k obviotis^ the loose drese encloeos 
a thin layer of air, which the tight dress is hicapabie of* 
doing; and what is required, is, that the dress shoidd be 
closed at die upper part, to prevent the dktpersion of the 
warni air, by the ventikting current which would be estab- 
lished frtim below. 

Odeervation, As die purpose of additicmal ]^rments is to 
maintain a series of strata of warm air within our dod&ig, we 
should, in going firom a warm room into die cold air, put on 
our defensive coverings some fitde dme previous, in order 
that dio layers of air which we cairy with us may be suA- 
cientty ^rmed by die heat of the room, and not borrowed 
ftom the body on exposure to die cqH. 

M8. How is tiie necessity ot porous clothing illnstrated? 669. Why 
should we wear loose garments ? What is ^e^nse of additional garments 
when gdimg^ ftmn a warm to a cold air ? 'wW should they be put ob? 



670^ TOe cto<Mf>#«M ^ mtOlad ta Ae tm ip m Mmt efiki 
wtjnmphm re^ and the amdUion €f the mdMdual. The inr&ri- 
oMft cole shovid be, ta weaf enoogh lo memtMB nn equal and 
healthy action of the skin. Care should be taken^ however^ 
that tile «ctiDn of the cutaneous veiseb m not in^ioately 
iaewwed, ae lim weuld deUlitttte, not only the skin, but the 
nl»Bal osRgaai of the i^Btem, as the stomach andKinge. 

67L No nde as to the quantity of ek>diing can be giren, 
as idae demand will vary with different individuals. The M* 
lowiag^ueaflKiBg the most prepminent causes of this yariatkni ; 
Those persons' who itaye' ka^ active brains, ftrll chesto, well 
developed iusgs, Inreathe «n adequate amount of pui^ ait, and 
take sufficient food to nipply the wanto of the system, nquiio 
leas c^othmg than those of an opposite chanu^er, becauaie 
moine keat'ia geaemted is the systmi; 

^72. The thUd mtd the aged pereon require more eMking 
thmi the vigorous aduk. Should we judge fhirn ebsenratimi, 
the inference would be, that children require loss clothing 
than adults. This is an erroor, for the temperature in infancy 
isflot enty lower ^nta in manhood, but the power oi creating 
heat is feebler. The same femaika are appli^abte to those 
p^ratms -wbt^ have outlived the energies of adult life. 

Obeervaiien. The system of ^ hardening ^ children, by an 
inadequate aipply of clothmg, and keeping them mcdmfort- 
»% cokl throughout the whole day, is inhuman, as well as 
unprofitaUe. It <^rates upon th^ child somewhat like the 
long-continued chill upon a certain portion of tke fSupmer^s 
Wd, that are kept shivering under the thatched shed, retard- 
ing the gfOwA of thmr systems, whidt reqaire mare Ibod to 
*^fy the keen cravin g a of hmiger:than when ^ley are^Kmw 

^0. What should be the inyariable rule in reference to the amount of 
dothing that should be worn ? What precaution should be obeerred ? 
^' "What are some of the causes of the yariatipn of the demand fc^ 
clothmg ? 672. Why do the child and aged person require more clothing 
«kan the Tigorous adult? What to said of the system of hardeiui^(. 
^drtn? 

26» 
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finrtaUy Aetlefed. To OMdto the hvf robust «nd active, he 
must have nutritious food at stated boars, aad Awe exeieise ia 
Ibe open air, and his ^alem must be guarded from elulbi l^ a 
due amoQiit of appareU 

673. More clothing u needed when a vUal organ U dm* 
eaeed. It may be observed that in Conswrnfitlon^ dfBpcpua^ 
and even in headache, the skin is pale and the extremilioe 
^old, because less -heat is generated. Thu^ persons ajfected 
with these complaints, when exposed to cold air^ need saove 
clothing than those iadivtdiads whose organs ere not diseased* 
and the func^oas. of which ftre properiy pei^<Hcmed. 

674. More cloihiHg «• required in the e^ening^ ikem 
duriug the daif. In Uie evening we have less vital energy, 
and therefore less heat is generated in the ^alem, than ia tte 
early part of the day ; beside, the atmoepheie is damp, the 
skin, has become moist from free perspiration, and heal, in 
consequence, is mpidly removed fmm the system. Fia Qsm 
reason, when returning .from crowded jissembties, we fihouki 
be pit>vided' with an extra garment 

Obeervalione. 1st If there is a^^hiU upon the system a&er 
having arrived home^ warmth should be restored as speedily 
as possible. This can be done by friction with warm flanoeis, 
and by using the warm or vapor biUh. By this |Nrooediure, 
the pernicious effects of the chill will be prevented bc£ofe any 
disease is fixed upon the system. Is it not Uie duty of the 
parent and the guardian lo learn these ^nets, and to see that 
they are not only learned, but reduced to practice ? 

2d. The farmer and industrious mechanio woakl be freed 
firom many a riieumatic pain, if, while resting ficom their 
lab<»» at evening, or taking the ordinary meal aller hard tod, 
they would put on an extra garment The coat might iwt 

673. Why do dyspeptic and consumptive persons require more clotlung 
than those who have healthy vital organs? 674. Why do we need more 
clothing in the evening than during the day ? How can the penucioof 
•flbctt of a chill be prevented ? Give the 2d obserratioa. 



- XY0IK9S 09 TBB WUl« lOf 

feel 80 ftgre<nU)le §Qst the fint %Hr mmules, but it would 
idtimatol^r conduce to health md longerky. 

675. Thepers(mofaeU9ehMUrefmre9UHdolk^ 

one of sedemtary tmpioymemU. £xercii& hiereaiQe the ciicu- 
Istioa of the Uood, 'ii^oh is alwa3r8 attended by the dben^ 
g ugeu icu t of a pester ^uaatity of heat ; consequei^y, an 
iBereafle of warmth is &lt throughout the gjwH&tL We hket 
wise seed more dething wMle riding, tlum when we tare 
Walking ; because ^ exercise of the former n less dmn that 
ef the hmer. The same is trcie when resting in the field or 
shep, aiW ktborioiis exercise. 

Ob»ervatioH. We need a greats amount of dothhig while 
arieep, than duriiq^ ihe day ; as not only ^b actk>n of the 
body, hot that of the braint during sleep, k suspended. 

676. £ets eUAh^ it required vAm tAa cuUmeome wurfmte 
u ekan^ A film of impuntiat obstructs the perspiratory 
dtlets, and diminishes the action of their glands; conse* 
<]piently, less hei^ is generated. For this xeason, the hands 
or fieet whsA dean are less liable to beeome chilled or fioxen; 

677. The emmtwenees of the Ma to ike it^htenee rf eold^ 
is much modified-hy haMtn A person who has been habituated 
to the temperature 4>f a warm, room, er warm dimate, sufiers 
mere when egcposed to cold, than an ii^vkiual who has been 
accustomed to colder air. Thus a person who labors or 
studies m a warm room, should w^ur more dothing when 
exposed to the air, while walking or riding, than an individual 
who laboTB in « cooler atmosphere. !biot only is the sensi- 
l^ity ^ the riun increased by a warm atmosf^re, but the 
aetiYity of the digestive, respiratory, and nervous systems, in 
f^saemting heat, ia much diminidied. This is an additional 
season why an increased amount of do^iing is demanded 

07^. Why doM «b»penaa of Mtk* habits requiie iMi dotlumg tSian one 
of aedeiitaiy empteymMite ? S76. Wky do wo noed Iom clothing whea 
the skin ia deaa? 677. Show «» offset of hiJbtt om tho soMitiToaBM o| 

theokin. 
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^e heat of the syatem idiotili be mnatflimd hiy dxeieiMi, io 
pf«iem66e to tin me of fur or-flaimd. 

^8. Tko$0ptupU^iheMn.nmnUy/mvfi^ed», tmifarnd§ 
mid thm praifieHon* Hm ^pmer of goooiraibg he^t if 
dwuayMd^aadthe snfveiBib^it^Floeoldii im^isaaecUoftyMMt 
^ortioMi'of dM» riEin wwiM^ dated. V a pfenm weaas tltt 
4f«sa hig^ aod eioae aboirt the aeek, he wnSkm fipom wrpoaon 
to)aedd aMoaphere if admas la wozn that is^ not as h^ or 
moiovopefi. Aa ageaaval raie, it ia^refea^le Ihiit -^loaa 
parts of the 83nBtem^a8 the larynx, be expoaad-tel'ar&^BOl 
Miii^xngdy piki4cted % clolhtoif* 

679.. Tk^deihiHg €koM he lupt cfeon^ No attiole ^ 
apparel ia esAiiely £roe fitooi ahaorptidii ) ^ten wocd and oottM 
fwfloeaa it m a amidl dagree. They tajke^ np a piKtSoniOrthe 
IfaAspirad flukb whieb eontabi aaltoa aad aoinial jnatter, and 
thfua the fibrea ^ Ihe gannex^ becomd oovexed «itk the 
eatmean exeratioiHk Wb am praotieally awne aif the veleib 
lioa of these aecralieiia^rom ilw aoybd^:app^battoia«f tfaoae 
garments -wona iBMSCt dse^dtin, vhiobaseaooawered^as to;^- 
ekide the par^leiiof^uitlioi^. lodging upon tim^ 

ttO. IW p oHisit^ of Aedodmtyii lessangd whe» aefled^ 
and its povor of eon^oting heat horn fkm aysftem in conse* 
^eneOf is mereaaed. Tha residual, raa^ff. wMi ^R^nek the 
eMiii^ ia coated ia hinught in eoaiaet \Mk llie skin, wkidi 
cauBoa JrritatiDB; uxd aot m^raqurady te^fasofptian af the 
elementa, dirown <^' fVom the ayrtera tinroa^ tfaia^ itvenua. 
Banoe warm^ deaatinaea) and faeahh xe({mm that t&a 
aio^kig^ partiottlarly the garasanta wom next, to the akm^ 
ahould be faequentfy and dioroa^ly waahed. This ahoidd 
aeot beforgattea hi t«gilid Io ddidlen, for ^etr Uoodeitt» 



- 6?8. Why ^fr^^ioM parti «f liM Mat wmU^ cMcu&A meed protectioii ? 
a79. Whj tfaould ihit mpparel be keipt ^«an i d80v What elfeet ham iUi> 
MesnliiMM «poii th« pcwoaftj of «^iiiig t " What Is said ia ttttmac^ U 
tha dotliing of childien ? 



lotes with ^reftAtrslpid^ lb^ tbfKt «f «iutl%«iiA A pctipoN 
tJonnWy.yefctrtr iottovBk of iiiaipfce iDOttor k tStiPOMra oir &qb» 
tllsir flfyslraML 

681. Tbe^ trndtr^garwuenU v»m dwring tJmdajf jAonU-iMlr 
Ibe worn at nighky or ihe reotrie. Wkfin imdmr-gmnenli are 
worn sereml suocesstie d«3rs «r naghtsyitbay should not be pul 
lA dmwerPfOr fettog tip in a dose cloaet, aa aocm as takanfmn 
tlio body, but akonM he exposed to a eocrent of air./ 

€63. Oeei^ied heda ska%dd H tMoroughlif aired in tha 
morau^. The exeretkms' from ^le sfcin are most abanikfil 
daring ^ hears of ideep ; and if the idieets and blankets, 
tDg^ber widi the bed, are not aimd' every morning, by hw^ 
so arranged that both aoHhoes ntaj be ei^posed to the air, the 
ttaterials eymtnated from the «kin wiH' be retmned in the 
Meefaes of the bed<«kithing, and may he-conveyed into th^ 
system of the next occupant, by absorpdon. Oflestimea 
dieeasetf of a disixgreeabie nature are contracted in this way. 
This foct should be instill^ into every mother's and dau^« 
ter'amkid. ' 

{^sertaHan, S^lmen should not be put <ai a bed w^n 
it i»noteufficieiidy dried, or contaioB miMstttre fiomthe exoie- 
tions of the skm, n^ shoaM beds or bedding be slept in, dmt 
have renwuned in a damp room diat has not been occupied for 
many weeh3, nnle«i the dampness is removed from the bed* 
linen by a warming-pan, or in some other way. 

683. Changes of dress^from thick to thin^ should always 
he made in the morning*. At this time the vital powers are 
usually in fall play. Many a yom]^ lady has laid the £Mmda- 
tirni of a &ta] disease, by disregarding this rule, in exchan- 
ging the thick dress, with woolen stockings, for the flimsy 
dress and hose of silk <Nr cotton, which are considered suitable 

681. Should the ginaents worn during the day be worn at mght? 
682. What is aud respecting the cleanUneta of beds and bedding? 
Why should not bed-linen that is damp be slept in ? 683 When should 
change of diess from thick to thin be made i Why ? 



n 
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for the bcffl-iQMk ov jpurtf. bidden daof^ m wearing- 
apparel, as w«E as ki food and gcaaeial halntB, aie attended 
with hazard ; and this is prdporttonate to the weakness or 
exhaaiitm of the ajstem when Ihe dsange is made. 

€84. Wfaai ^ ciotkmg has iecotM wct^U it It^tio ckmge 
^^Hmediat^. The fUm i^iouid then be rallied widi a dry 
dash towel, untR reectioQ, indicated ^by redness, is pgeodoced. 
If the garments are not changed, the person should ei^rciae 
moderately, so ^t sufficiejit heat may^eontiiMie to he g^ier- 
ated ia the i^9tem to dry the clothing and skin wiftout a ^AisXL 
Siting la a oool diade,or cui^neat of abr, shoidd, by all meansi 
he avoided ; as colds are not contracted by free and exc^sive 
exeroae, but by injudicious nmaagement after sach eaEordse. 

Oiservaiiou, When on individual 4ias been thrown intf> a 
profuse perspiiation by violent exercise, though Hie skin and 
clothing may beo6me wet, he feels no incmnpenience from the 
dampness, as long as he condmies that amount of exoBciae; 
for Uie reason that Uie circulation of the blood b^ng increased, 
heat is generated in sufficient quantity to replace the amooiil 
abstracted fr<Mn the S3Pstom in eva pw atiag the free p^c«phra- 
tion ; but as soon as the exereise is dtseoatintied,th6 ia^Peeaed 
circulation subsides, and with it the extra aiaount of g&atst- 
ated heat This accounts for &e cMU we e^^ri^Me, when 
the damp ckithing is permitted to dry on the body, after Ike 
cessation of exercise. 

■ I ll » I • J • " P- m < 11 

684. What suggestion when the clothing has become wet ? What should 
be done if the garments are not changed ? What causes the chill tikat » 
empvntucteei. when daao|^ dofthingisj^ermitted to diy^Mi Ihebody? 
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CHAPTER XXXIT. 

HTGIBXB OP THE 8KIK, GONTINTTED. 

^85. BATHme, its neceasity and dxpediency, b olmous 
ftom the stmctttfe and ^ ftmctions of the skin. The cuticle 

r 

m cast off in minute^ powdery scales, nrnny of whtdi are 
retained upon ihe soHace by the pressure of clothing. These 
mingle wkh the oily and saline products of the ricin, and form 
a thin crust. This crust, on account of its adhesiveness^ ' 
collects particles of dust and soot from the atmosphere, and 
psrdcles of' foreign matter (torti our dress ; so that in the 
course of ^le day the whole body becomes eoated with im* 
parities. If this coating remains, become^ thick and es^i^ • 
lished upon the s^n, it will produce the fblkywing efieets: -*^ - 

€^6. let. The pores wiil be o^sirucUd^ consequemdy trmu- 
piraHan impeded^ a$td the 4nfinence of the skin tu an eaer^^^ 
iorjf enHrelypreoemted. When the pores aie obstructed, and 
tmnspiration is checked, the elemento of the transpired fluids - 
will necessarily be retained in the sy^em ;. and, as they are 
in|urioas and -poBonous if retained, thsy must be remored by . 
those organs whose functions in the animal economy are sim* 
iktf, as the lungs, kidnejrs, liver, intestines, &c* 

687. When these orgahs are called upon to perform theif 
offices, «Ki in a^iition that of another, the heal^y equ^rinm ' 
is destroyed, and the oppressed or^ui will suffer from exhaus* ^ 
tion, and become the pwy of disease. ^ lluis^ obvious^, habhs ^ 
of uncl^mlinesB are a cause of consumption and other sen- - 



m^^ 



6S0. Shew tiM neeettitjibr bathhig. 68Qw VThMUt •ffbe* vpon the bedy 
if Iheporesef theslda areelwtraetedr 687. Wbmt b the effect when ma 
orgu& Bot only performt its own tpecUle function, hut that of another i * 
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otts diieaiei of the nbd orgouis. Again, obstiTiction of the 
pores will preyent respinition throogh the skilly thus depriring 
the blood of one ■oaiee <^ its oxygon, and ooe outlet of its 
carbonic acid, which will diminish the temperature of die 
system, and the sante fresidts ftUow as* whiMk the clothing is 
inadequate. 

§kin^ both meehanieally and ehemUdHy ; and this raeml»aiie 
will be kejtf damp and oold« from «ttraetioa and detfsiiti^ of 
mo ist wp $ and fineign qia^Kial, as before ady^rled to, ooee 
removed fcem the ^^em, may be reeoiyveyed into k bj mb* 
sofptkxL A«iiCQmei^ieaoe,ciiianeouse3MptiQDsand diseaaea 
witt be prodttoed, and tbe ra-absm^piimi ^ maiiu eooe eepa- 
rated hom the system, will be the . exoitiog cause of other 
iiy«ious-diewrdeiii> 

«89w 2Ai A film ^f .for^igm mbtUaice ^ lie skim wiU 
iMttfUmtljf iecdme ike 9tmt ^fdetettiion of mUmnata emd 
v^feMHM papoTMi, , These will lemain undl absorbed, and 
engender tiie diseases of whioh.they are the peculiar cause. 
TUs is ene reason why fibhy petaons o^ntrect iifi^otiotts 
diseases mem inequeotly iktm fakltyiduals of ^lesjiiy habits. 

^M, BaMng «f u^i io promdte ideanlmtiu. In this- 
capacity^ ii enables us to remove fhe ooatiiig of impuritace 
from the exterior a[ our peraOns. It efibets Ibis porpeser by 
dissohring sidiae matters, and boldidg in temporary^ suspen- 
sion those substances which are insoluble* 

691. The cuticle is. composed of a substanoe reeemhlii^ 
the dried n^iite of egg, or, in a word, tdhtmen. This^^is solu- 
ble- m alkalies, and diese are 4he agenti which are comiDonly 
employed for 'puiif3ring the dcin.' Soap is a cempcriimd of the 
alkikh soda with oil| th^ former bekg m c j^^ss. When used 

968. Hoir- tre ^uiMMMi* ^mptiMM fre q^ w atiy piodw fl< A I 680L How 
art iale«Cto«t Taptrt* aimHtHei to te Mftt^m I <00l Bum doM inkftb- 
iny prtawto rttMiMnaiti 091. Why^ i« it. SMMsai; .t» UM Map la 
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for washing, the excess of alkali combining with the oily fluid. 
With which the skin is naturally bedewed, removes it, in the 
form of an emulsion, and with it a portion of any adhering 
matter. Another portion of the alkali soAens and dissolves 
the superficial layer of the cuticle ; and when this is removed, 
the cuticle is free from impurities. 

692. Every washing of the skin with soap removes the 
old face of the cuticle, and leaves a new one ; and were 
the process repeated to excess, the latter would become so 
thin as to render the body sensible to impressions too slight 
to be felt through its ordinary thickness. On the other hand, 
when the cuticle and its accumulated impurities are rarely 
disturbed, the sensitiveness of the skin is impaired. The 
proper inference to be drawn from the preceding remarks, i» 
in favor of the moderate use of soap to cleanse the skin. 

Observation, If any unpleasant sensations are felt afler the 
use of soap, they may be immediately removed by washing the 
surface with water slightly acidulated with lemon*juice or 
vinegar, which neutralizes the alkali that may remain on 
the skin. This is effective treatment for " chapped hands.** 

693. Bathing may he partial or general^ and the water 
used may he coldy temperate^ tepidy warm^ or hot. A person 
may apply it to his system with a sponge, it may be poured 
upon him, or he may immerse himself in it. The simplest 
mode of bathing is to apply water to a small extent of sur- 
face, by means of a wet sponge, and after being wiped dry, 
again cover witli the dress. In this way the whole body may 
be speedily subjected to the influence of water, and to no less 
useful friction. The water used may be warm or cold. This 
species of bathing may be practised by any invalid, and 



C92, Why should only a pioderate amount of soap be used in bathing ? 
If unpleasant sonsations are felt from too free use of soap, how can they 
be counteracted ? 693. Gitc the different forms of bathing. What is the 
Amplest mode of bathing ? Can this mode b« adopted by invalids witl) 
safety? 

27 
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always with benefit, if the bathing is succeeded by a glow of 
warmth over the surface ; and this is the test by which the 
benefit of all forms of bathing is to be estimated. 

694. When the heat of the system is adequate, the bather 
may stand or sit in a shallow tub, while he receives the water 
from a sponge squeezed over the shoulders or against the 
body. In this form of bathing, the person is nx>re exposed to 
the cold air, and on this account it is less suitable for very 
feeble individuals than the first-mentioned method. In the 
early use of this form of the sponge-bath, the bather should 
content himself with a single affusion from the sponge ; the 
body should be quickly wiped with a sofl towel, and friction 
applied with a crash towel or a brush. 

695. The third kind of lathing is that of the shower-bath, 
which provides a greater amount of affusion than the former, 
combined with a greater shock to the nervous system. The 
concussion of the skin by the fall of water, particularly dis- 
tingubhes this from the previous modes of bathing. The 
degree of concussion b modified by the size of the openings 
through which the water issues, and the height of the reser- 
voir. The shower-bath admits of modification, adapting it to 
the most delicate as well as the robust The extent of feU, 
the size of the apertures, the quantity and temperature of the 
water, may be regulated at pleasure. 

Observation. In using the shower-bath, it would be judi- 
cious to commence with warm or tepid water, for which, by a 
gradual process, cold water may be substituted. In this way 
the system may be inured to cold water. After bathing, the 
skin should be wiped dry and rubbed briskly. 

696. The fourth form of bathing b that in which the body, 
or a portion of it, b immersed in water. The temperature 

What is the test by which to estimate the benefit of all modes of bath- 
ing ? 694. Oiye another method of sponge-bathing. 695. What is said 
of the shower-bath ? WhKi caution is giyen ? 696 Giys the fourth loin 
of bathing. 
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of the water in iibai^ form of iMthbg maj bo iiKKfifiod Aeeord- 
iDg to the aenaalieps and purposes of the bather. Thie farm 
of bathing is des^natod according to the heat of the water* 
When the temperature is below 75°, it ia tanned a ooM bath ; 
when from 75"" to 85", a temperate bath ; from 86*" to 95"*, a 
tepid bath; fzom 9^" to 9&'y a warm bath; from 96^ to 106% 
a ho| bath. In using tUs form of bathiagt the skin shodd 
be wiped perfectly dry, and briskly rubbed. 

Obienatim^ The length of time a person may remain in 
a cdd bath with benefit varies - from two to ten minutes $ 
while a person may remain in a temperate, tepid, or warm 
bath, from ten to thirty minutes, or until speeial indieatiooa 
are exhibited* 

697. In the vapor*bath) the viq>or is net only i^fxplkd to the 
Qztemr of the aystem^ but it is ialuded and brcmght in con- 
tect witn every part of the interior of the lungs. The bather 
is seated upon a chair, and the vapor gradually turned on 
around him, untU the proper temperature (9(f to 119^) is 
attained. The bath may be continued from ten to thirty 
minutes. After leaving the bath, attention should be given to 
the skin> as in other forms of bathing. 

698. In <»rder to increase €md promise reaclkm of &e skin, 
Tarious measures and processes are used, seme of whick 
are practised in, and others aAer, quitting the bath. Of the 
former, thif rubbing and brushing the skin are the most com- 
men and important The brisk and efficient fricticm of the 
skin with a coarse towel and flesh-brush, after quitting the' 
bath, should never be omitted. This ^ort catalogue embraces 
ail the appliances requisite for the purpose. 

699. JBaUnng promotes health hy it$ immediate and remote 

»— — — ^— «— — I — — ^— «^^-^— ^^— — ^—^ ^^— ^— ^ 

What degree of toaperature of water is termed a cold bath ? ▲ tem- 
perate? A tepid? A warm? A hot bath? State the length of time 
that a person should remain in the different baths. 697. What is said of 
the vapor bath ? 698. Mention the different method* for promoting reac- 
tion of the skin. 
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fh^tioUgiui f§eeU on the ipsiem. When the body n moist- 
ened wkh a ^p<»ige wet with cold water, or when an afiusioo 
by ^be sponge or shower-bath is used, the skin instantly 
shrinks, and ^ whole of its tissue contracts. This con- 
trocticm diminsriies the capacity of Hbe cutaneous syBtem of 
blood-vessels, and a portion of the blood circulating throu^ 
them is suddenly thrown upon the more internal parts of the 
body. The nervous system, among others, partieipi^es in it, 
and is stknulated by the afflux, and communicates its stimidus 
to the whole system. This causes a more energetic acticm of 
the heart and blood-vessels, and a consequent nish of blood 
back to the ^in. This is the state termed reaction^ the first 
object and purpose of every form of bathing. 

700. This cimdition of the skin is known by the redness 
of the surface, the glow, comfort, and warmth which follow 
die bath. The bather should direct all his care to insure 
this efilect By it the internal organs are relieved, respiratioa 
is light^fied, the heart is made to beat calm ^nd free, the mind 
is clear and strong, the tone of the mus^ilar ^^em Is in* • 
creased, the appetite is sharpened, and the whole system feels 
invigorated. Thb is the end and aim of the bather, and to 
this all his training tends. The error is, to expect the result 
withoQt the preparation. 

701. In order to promote reaction^ and to be efficient in 
preserving health, bathmg i^uld be regular, should be com- 
ro^iced by degrees, and increased by a process of training, 
and should not be permitted to intrude upon hours devoted to 
some important function, as digestion. It must not precede 
or follow too closely a meal, or severe mental or muscular 
exercise, as reaction is less certain and v^rous when im- 

6d9. What is the effect upon the skin when cold water is applied? 
"What is the first object and purpose of eyery form of bathing ? 700. How 
is this condition of the skin known ? Mention the salutary effects that this 
condition has on the body. 701. How should bathing be performed* in 
order to be efficient in preserving health ? 



H1«IBNB OF THE flCIir. 817 

portant internal oiguis wte emf^yed, thaa wfaea iib&y «fe »t 
rest When the vital poiven are greataat, and the lystMB 
most free from exhaustion, bathing ia most beaeieial ; faience 
tbe morning is preferable to the erening, and the middle of 
the forenoon to the middle of the afternoon, ior this healthftd 
and agreeable duty ; as the vital action at the lyitem is neat 
energetic in the early part of the day, 

702. In regard to the frequency of bathmg, the face and 
neck, from their necessary exposure to the atmo^i^ieiet and 
the impurities which the latter contains, should leoeive al 
least two washings in twenty-four hours, one of which aboold 
be with soap ; the feet, from the c(mfined nature of the covei^ 
ings which are worn over them, lequire at least one ; the 
armpits, from the detention, as well as from the pecuhitf 
properties of the secretions, at least one ; and the hands and 
arms, as many as seem proper. The whole person should be 
bathed at least every second day, but the most perfect health 
of every part of the body would be maintained, if the ezcre« 
tions ftom the skin were removed daily. 

703. In diseases of the skin and internal organs, bathipg 
is a remedial measure of great power. It should never be 
neglected or omitted. It is not only pleasant and safe, but is 
really more effective than any medicine administend inter- 
nally. This, like other curative means, should be applied by 
the direction and under the eye of the medical adviser, that 
it may be adapted to the condition of the patient 

704; *^ From the first hour of man^s existence to his latest 
breath, in health and in sickness, rich or poor, water is always 
requisite. Badis were dedicated by the ancients to the divini- 
ties of medicine, strength, and wisdom, namely, iE^sculapius, 
Hercules, and Minerva, to whom might properly be added the 
goddess of healdi, Hygeia. The use of water has been 



When sliould bathing be performed ? 702. How oftpn should we bath»? 
703. What is said of bathing in disease ? Who shoiild direct the kind of 
bath proper in different diseases ? 704. Were bathi dedicated by the 
amdenti? ^^ ^ 
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mdoKtd'WiBm lieiiguMi o to ernu ftce, todiyi^er haa been adopted 
«• «M of th» i^nanbote of Okri^tianity.'^ 

705. Hie AiK k aa agent of importance in the functions <^ 
the akin, k imparti to this membmne oxygen, and receives 
ftottk it csrboiiic acid. It likewise removes from it a large 
pofti0Q of 'te perspiration and the' more fluid portions of the 
€iij secretion. In order that the air may accomplish these 
ettdbs it is necessary that it come in contact with the body. 
IIbs is one of the many reasons why we should wear loose 
ttid porous dodiing. 

706. Again, the air should be pure, and free from redun- 
dant mcnstore. In the warm mornings of July and August, 
ibn air Is Idaded widi moisture and impurities, and the perspi- 
rable matter is not removed fh>m the system as it is when the 
air ii^ pure and dry. Iliis is the cause of the general lassitude 
fliat is experienced during such mornings. As soon as the 
fbg ia dispelled, these unpleasant sensations are removed. To 
sustain die functions of the skin in a healthy state, the. parlor, 
kitchen, sleeping-room, school-house, and work-shop, should 
be HreXi ventilated. The blood of the system will be purer, 
and its color of a brighter scarFet, if the skin is surrounded 
by freah and pure air, dian when it is foul or moist 

707. The ught permeating the skin, not only exercises a 
salutary influence upon this membrane, but upon the blood, 
and, through this fluid, upon the whole system. For this 
reascm, the kitchen and the sitting-room, which are the apart- 
ments most used by ladies, should be selected from the most 
pleasant and well-lighted rpoms in the house. On the other 
hand, dark rooms and damp cellar-kitchens should be avoided, 
as exercising an injurious influence upon both body and mind. 

708. The dark, damp rooms, so much used in cities and 

* f 

TM. Gire'the reasons why pure air should be supplied to the akin. 
706. What is the cause of the general lassitude in a damp, warm morn- 
ing? 707. Showtiie salutary effects of light on the skin. 708. 'Whatii 
on^eaose of disease and suffering in large Tillages? 
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large villages, by indigent families and domestics, are fruitfu. 
causes of disease, as well as of vice, poverty, and suffering. 
Comnion observatioa shows that solar light also exercises much 
influence upon the vigor and color of vegetables. Plants 
that are kept in well-lighted rooms, have darker and more 
brilliant colors than those that grow in darkened apartments. 

709. Burns and scalds are terms applied to those condi- 
tions q€ the skin which are produced by the application of 
an undue amount of heat, which clianges the' action of its 
vessels. . " 

710. A small degree of lieat will irritate the nerves, and 
cause an increased action of the blood-vessels. Thb is 
attended with severe smarting pain, and will be followed by 
the deposition of serum under the cuticle, unless applications 
are made immediately, to prevent vesication, or blistering. 
To prevent or suppress this state of arterial action, wet some 
folds of cotton or woollen cloth with cold water, and apply 
them to the parts scalded ; continue to apply cold water, so as 
to steadily maintain the low temperature of the applications, 
as long as the smarting pain is experienced. The steady 
application of cold dressing also tends to prevent an increased 
action of ^ blood-vessels, and will suppress it, if it already 
exist 

711. When blisters are formed, the cuticle is separated 
from the other tissues of tiie skin by the effusion of serunu 
In all cases, if this' layer of the skin is not removed, a small 
opening should be made in the raised cuticle, by which 
Ae serum deposited may be removed. Under such cirqum- 
stances, never remove the cuticle, as it makes the best possi- 
ble covering for the blood-vessels and nerves of the true skin. 
TTie cold water dressing, recommended in the preceding 

709. To what c<m4itiMi0f thftikUare the terms burnt »ad •calda applied} 
710. What is the effiset wh?n onij a small degi^ of heat in applied to th* 
Akin? How can vMieatioa be^revexkted ? 7U. What should he Out treats 
meat when bHsters are formed } 
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paragraph, may then be applied as long as the smarting sensa-. 
tion continues. After the pain has subdded, the blistered part 
may be covered by a patch of cotton or linen cloth, upon 
which an ointment, made of lard and bees-wax, has been 
spread. 

712. If the cuticle has been removed, there will be much 
suffering, because the nerves are unduly stimulated by the 
air. The cuticle is the sheath or covering of the vessels 
and nerves of the skin, and when it is removed, a substitute 
should be applied. This substitute should be soothing, and 
cover the denuded surface. Linseed-meal or ground slippery- 
elm bark poultice, fresh cream, or lard and bees-wax, spread 
upon linen or cotton cloth, would make a good dressing* 
When dressings are applied, diey should not be removed until 
they become dry and irritating. 

713. If there is much sufiering, administer to an adult from 
twenty-five to sixty drops of laudanum, according to the 
severity of the pain. If the patient is a child, from fifteen 
drops to a tea-spoonful of paregoric may be administered. 
When there is much prostration, some hot peppermint tea or 
other stimulant may be found necessary to bring on reaction. 

714. The hands, feet, ears, &c., are subject, in cold lati- 
tudes, to he frozen^ ot frosUhitten, This may occur when tfie 
patient, at the moment, is not aware of it. The part affected 
at first assumes a dull red color, which gradually gives place 
to a pale, waxy appearance, and becomes quiCei insensible. 
The first thing to be done in such cases, is to reestablish cir- 
culation. This should be effected very gradually. If a laige 
quantity of blood is thrown suddenly into the chilled and 
debilitated vessels of the frozen part, inflammation may be 

produced that will destroy the vitality of the limb. 
■ ■ 111 ■ 

712. What should be the treatment if the cuticle has been remored? 
How often should the dressing of bums be remored ? 713. What maj be 
neeessary when theie Ss mudi suffcdng ? 714. What is the appearance of 
limbs while freeing ? How should the ^reulation be at first retttaMished ? 
What should be aroided ? 
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715. The circulation and sensibility may be restored by 
rubbing the frozen limb^ with snow, or, when this is not to be 
obtained, cold water; but snow is always to be preferred. 
The fire should be avoided ; and it would be better for the 
patient to be kept in a cold room, for a time, where there is 
no fire, or where the temperature is moderate. 

716. When a person is found benumbed with cold, and 
almost or quite inseosiUe, he i^KNild be taken intp a cold room, 
the clotlung removed, and friction coipmenoed and condMiad 
for some time, with snow. When warmth be^os to be 
restored, the individual should be rubbed with dry flannel, and 
the friction continued until reaction takes {^ace. 

ObsennUion. When the toes and h^ls have been repeat- 
edly chilled, there may be produced a disease called ch41' 
llains. This afifection is attended with tenderness of the parts, 
accompanied with a peculiar and troublesome itching. The 
prevention of this disease is in wearing warm hose and tihiek. 
shoes of ample size. Bathing the feet morning and evening 
is also a prevention of this disagreeable affection. When 
chilblains exist, apply cold water, warm camphorated spirits, 
or turpentine linament 

715. How may the circuUtion and sennbilkjr be restoied ? 719. What 
treatment should be adopted when a person if benumbed with cold ? "What 
treatment should be adopted when wannth begini to be rettoied ? What 
UnidofchUblaini? 
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CHAPTER XXXT. 
AFPENDAaBS OF THE SKIN. . 

Tn. Tee suns ue appendages of fin tkin, and, like 
^ cutidff, they are a producl of aecretioii. They have no 
Uood-TeMelfl or nerru, and, consequently, no vitality. The 
httin take thev origin from llie c«lhilar membrane, in the 
form of bulba. Sach hnr is enclosed beneath the sarface 
by avOKoIar seeretSTy fodicle, which legulciles its foiin dur- 
ing growth. In texture, if is dense, and hoim^neoos toward 
tbe ciDJUmferenoe, anil porous and cellular in the centre, like 
tbe pith'<tf a plant. Every hair has on its surface pointed . 
bltrbs, arranged in a spiral manner, and directed toward the 
mot of the htur ; so that, if a hair be rolled between the Gn- 
gpn, it meres (mly in one direction. 

rig. 118. 



PICi tia Tk* tail ftilUela(l) linpreHnUid ulmlwddHl In (baollBlij iii nlmin. 

BUKHT HCk, opaBlnf aneniUj bj I eonlimcled oriflo, lltron^ wbleb Uw hali [4) 
fuses, mintoniiliiiilhnlinooolli, ud not adbennt to tbe balr,EHiliepantcdn«i 
tibf KnMlik IMi. Pnm Hie boOom of tiM ne (S) Uu palp of tbe belt uiHe, (04 



TIT— TM. Dambt th» ig>ptnAiget of Iht ikin. TIT. Why hure no 
TitaUtj? Where do tfiejUke their origin? Oiye Uicii Itrnetora. 
' -4b)rflg, I18P 
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718. The color of the hair varies in different iniividnals, 
and is generally supposed to depend on the fluids contained 
in die pith. There are two causes whicli act in changing 
the hair gray. The first is, defective secretion of the color- 
ing flaid. The second is, the canals, which convey the fluid 
into the hair, become obliterated. In the first instance, the 
hair will remain ; in' the second, it dies,' and drops out ; the 
cuticle of flie scalp grows over the canal, which is soon oblit- 
erated, and the head becomes bald. 

Observation, It is related that the hair of Marie Antoinette, 
Queen of Prance, and others, from excessive mental agita- 
tion, changed from black to gray in a single night. This i» 
not strictly true; the secretion may be arrested, but that 
already deposited in the pith will require days or weeks to be 
removed. 

719. Upon the upper part of the head, the oil-tubes open 
into the hair-sacs^ consequeiitly, the seci^tion of the oil- 
glands is spread over the surfiiCQ of the hair, and not upon 
the cuticle. This m the cause of the dry, white, branny 
scales, called " scurf," or " dandruflf," upon the head. This 
is natural, and cannot be prevented. When scurf exists, the 
only necessary application to remove it, is the frequent use 
of the faair-brueh, and washing with pure water. 

OhserBotum^ The secretion of the oil-glands may becomo 
impacted around th& hairs as diey issue from the skin, and 
thus prevent thmr outwsurd moven^ent in growing*. The 
prsssure of the matter deposited at their bidbs will then cause 
itching. The comb and the brush may be used to remove the 
inpaeted matter, and relieve the disagreeable sensation. 

720. The oil is most abundant near the roots of the hair* 



718, Upon what does the color of the hair depend ? What are the causes 
of the hair becoming gray ? What is the eause of the hair dropping out ? 
What is related of Marie Antoinette ? 719. How is « dandruff ** on the 
scalp produced? What is the only jiecessary application to remoTcitF 
Giye observation. 720. Where is the oil of the hair most abundant ? 
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A free use of the brush spreads it along the hairs, and giyei 

them a smooth, glossy appearaifee. Soap should rarely be 

used in washing the head, as it wiU remove the oil which » 

essential to the health and appearance of the hair, 

721. The uses of the hair vary in different regions c^ the 

body. Upon the head, it aids in shielding the biain from 

irrjury by blows, and it likewise serves to protect this part 

of the system from heat and cold, thus maintaining equal 

temperature of the cerebral organ. About the flections of the 

joints, as in the axilla, (armpit,) they prevent irritation of the 

skin from friction ; in the passages to the ears and nostrils, they 

present an ob^acle to the ingress of insects and foreign bodies ; 

whUe in the eyebrows and eyelids, they serve to protect the 

organ pi vision. 

Pig. 119. 




Tig. IIIL A flection of the end of tbe finger and naU. 4^Sectioa of Uie last bom 
of thoiaser. 5, Fat, foming the cuAioii at tiie >nd of the fingtr. 9; Tka mI» 
1, 1, The cuticle continued under and around the root of tbe nail, at 3, 3, 3* 

722. The NAits are hard, elastic, flexible, semi-transparent 
scales, and present the appearance of a layer of liom. The 
nail is divided into the root^ the hod^i and the Jiree porHom, 
The root is that part which is covered on both sisrfaces ; the 
body is that portion which has one surface free ; the free por- 
tion projects beyond the end of the finger. 

723. Tlie nail is formed of several laminae, or plates, thai 
are fitted the one to the other ; the deepest is that which is 
last formed. The nails, as well as the hoofs of animals and 

How can it be spread along the hairs ? Why should soap not be used 
in washing the hair ? 721. Of what use is the hair upon the head ? About 
the flexions of the joints? In the nasal and ear passages ? Upon the eye- 
brows and eyelids ? 722. Describe the nails. 723. How are they formed? 
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the cutiolef aie j^nxkicti qf tecfetion. They neoeiye bo blood* 
veasek or aerves. If the euticle be removed in severe 8c«kb« 
they. will separate with it, as the hoois of animals are removed 
l^ tlie a^^eacy ot hot water. The naile ioorease iu length 
and duekoesB, by the depositicm of albumen upon their under 
auriace« and at their roots, in a manner similar to the grov^ 
of the cuticle, of which they constitute a part. 

(Aser9aUom$* 1st The nail upon its under surfiice is iash- 
i»aed into thin vertical plates, which are received between the 
fi^ds of the sensitive ^Lin. In this manner^ the two kinds of 
laminae reciprocally embrace each other, and the firmness, of 
oonnecticm of the nail is maintained. If we lode on the sur* 
face of the nail, we see an indication of this structure in the 
alteniato red and white lines which are there observed. The 
former of these correspond with the sensitive lamins ; the lat- 
teic with the homy plates. The ribbed appearance of the nail 
is due to thQ same circumstance. These sensitive laminae are 
provided with an unusual number of capillary vessels for the 
formaticm of the nail, and hence they give a red tint to the 
pcntion under which they lie. 

. 2d. Near the root of the nail there is a part that is not 
laminated, and it is l^ss abundantly supplied with blood-vessels. 
This portion consequently looks pale compared with the lam- 
inated portion, and from its half-moon shape is technically 
termed lunula. Beyond the lunula, the root of the nail is 
imbedded in the fold of the sensitive skin, and has the same 
relation to that structure that any single one of the thin homy 
plates of its under surface has to its corresponding pair of sen- 
sitive laminae. 

724. The nails, from their position, are continually receiv- 
ing* knocks, which produce a momentary disturbance of their 
cell formation, followed by a white spot. The care of the 
nails should be strictly limited to the knife or scissors, to 

Give observation 1st. Observation 2d. 724. How should tbe nailg be 
treated to prevent irregularities and disease ? 

2S 
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(heiF fip0o bofdor, sbq an ifoty pveMef ,- to picTMit 
of tbe ftee iiiai^;iii <^ the scarf-flkin to the eaHkee of te 
DftiL Thb edge of the eutiele should never be pased, te 
wathboe of te nafl nerer ecAped, nor the nail» dottied wiii 
any kistrameiit whatisver, except the Bai-hnirii, aided hf 
yfmtbt and soap. An obeenraaoe of these suggeaiOBB, wiH 
prerent irreguladtieB and diaMdeis of the nail& 

OhwenfM&ns. lat When we wear a lAiee ^t is too short 
fyr the foot, the edge of iAte nait ia hrooght against the leeUher. 
lliis mtenupts the forward growth of tiie nail, and it i^yreads 
oot cm the sides, and becomes unosui^y thick, ftthen pre s s e s 
upon the soft parts, and is said to ^'grow into^ flesh.^ The 
preventiDn is, to wear riioes of ample size. 

Sd. Instances are by no means unfrequent in which the 
power of production of the mdl at the root becomes entirely 
destroyed, and it then grows in thickness only. Wh^a tlus 
affection occurs, it is often remaikable what a mass the natl 
presents. Instances are on record, where the nail is regulariy 
idled ; and, wheneyer the old nail falls off, a new one is found 
beneath it, perfectly formed. Sometimes die growth in length 
iil not entirely checked, although growth in thickness is in- 
dnced ; the nail then presents a peculiar appearanoe. 

- - - ■ 

What oaotes the edge of the nail " to grow into the flesh ** of the toe ? 
How prevented ? 
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CHAPTER XXXVI. 

THE NBRVOtrs SYSTEM. 

725. Itf the preceding chapterti^ we have seen how yarious 
and complex are many of the motions necessary to maintain 
the life of an animal whose organization is superior to all 
others. We have noted the wonderful mechanism of the 
muscular sjrstem, in producing the varied movements of the 
body, the different processes hy whkh the food is cotrverted 
into chyle and mixed with the blood, and the circulation of 
this fluid to every organ and tissue of the system, that each 
may select from it the very principles which it requires for 
its growth. 

726^ Lympha^ ab&K>rption comm^aces as soon as nutri- 
tion is completed, and conveys &e useless, worn-out particles 
of difierent tissues back into the circulating fluid ; while the 
respiratory organs and secretory glands perform the work 
of preparing the waste products to be eliminated from the 
bedy. Each <^ these processes effects a single object, and is 
perfermed in a regular manner. 

727. ** They must succeed each other in proper order in 
pn^ning every particle to its proper destination, or life 
^fnnM be sacrificed almost at the moment of its e<Mnnience« 
ment Titere is, therefore, a mutiral dependence of all portions 
of the machinery of organic life upon each other, and a neces- 
sity for some medium of communication from one organ to 
another, by which they liiay convey mutual information* of 

7t5. "What has beeft ndted in the preceding chapters ? 736. Show tiie 
manner in which the sereral processes are ptrformed. 727. How mnit 
they succeed each other ? 
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their several conditions, if we may be permitted to employ a 
figurative expression. Were there no such medium, how 
would the stomach notify the heart that additional exertion <mi 
its part is required, because the stomach is busy in digesting 
food? 

728. ^ When we are exerting the muscular system for a 
long time in some labcmous employment, how else are our 
members to inform the stomach that they are too much occu- 
pied with their duties to qpaxe the blood necessary in diges- 
tion ; that it is requisite that the i^>petite should decline ; and 
that digestion should cease for the time, even if the stomadi 
should be oppressed with its contents ? When we are think- 
ing, how else are the blood-vessels to be told that an unusual 
supply of their contents is wanting in the head ? or when the 
whole frame is weary with exertion, how, without some regular 
line of intelligence between all the organs, is the brain to be 
instructed that circumstances require that it should go to 
sleep ? To supply the necessary medium of communica- 
tion, Providence has furnished all the animals that possess 
distinct orgajus, with a peculiar apparatus called the Nervous 
System.^ 



»i 



ANATOMY OF THE NERVOUS SYSTEM. 

729. The N ERVOTTS system consists of the Cer'e^o^spifndl 
Cen'tre^ and of numerous rounded and flattened white cords, 
called 9ter9€f , which are connected at one extremity with the 
cerdbro-spinal centre, and at the other, distributed to all the 
textures of the body. The sympathetic nerve is an exception 
to this description ; for, instead of one, it has many small 
centres, which are called ganfgU'a^ and which communicate 
very freely with the cerebro-spinal centre, and with Us 
nerves. 



.73B. What is the medium of communication from one organ to another ? 
72d~7M. Give tM$ anatomy of ths brain and cranial nervm, 729. Of what 
doe* the nerroui system consist ? What constitutes an exception to this ? 
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790. Tbe ceksbso-sfinii. ckmtks consista of two portioni : 
The brain, and the spinal cord. For convenience of de- 
scriptKH), the nervous eyatem may be divided into the Brain, 
Cranial Nenei, ^inal Cord, Spinal Nerva, and the Sjm- 
pathetic Nerve. 

731. The term braik designates those parts of the n/ervous 
system, ezcliwive of the nerves themselves, which are con- 
tained within the cnmium, or skuU-bonea ; they are the Cer^e- 
brum, Cer-e-hel'lam, and Me-dul'la Oi-Um-ga'ta. These ar« 
invested and protected by the membranes of the brain, which 
are called the Dulra Ma'ler, A-raeh'»oid, and Pi'a Ma'ter. 

Kg. 120. 



J30. Of*]wtdoeithecerebrD-sp;nalcenlrBe(m8i.t? Howia tHe nerrQu* 
■jM«ndiTid«dt 731. What do« tli» teniH>rmin de»lgD«t» ( Nun* lh««. 
How an tk^ prolacted i Desenbe Sg. UQ- 



S80 IKATOKT, rHTSIOLOGT, Aid) BTGtSIte. 

782. The cnEnirM is dllvided into two hemispheres, b; a 
cleft, or fissure. Into this cleft dips a portion of flie dom 
mater, called the/oZreer'e-tri, from ite resembling a aickle. 
"ne apparent design of this membrane is to relieve the one 
side from the pressure of the other, when the head is reclin' 
ii^ to either side. Upon the superior surface of the cere- 
brum are seen undulating windings, called am-co-tn'tionf. 
Upon its inferior, or lower surface, each hemisphere admits 
of a division into three lobes — the anterior, middle, and 
porteriOT. 

Fig. 121. 
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733. When the upper part of the hemispheres u removed 
horizontally with a sharp knife, a centre of white substance is 
brought to view. This is surrounded by a border of gray, 
which follows the depressions of the convolutions, and pre- 
sents a zigzag outline. Hie divided surface wiU be seen 
studded with numerou9 small red points, wluch are produced 
by the escape of blood from the division of die minute arte- 
ries and veins. The gray border is called the cortical, or cin- 
eritious portion, while the white central portion is called the 
medullary. The two hemispheres are connected by a dense 
layer of transverse fibires, called eor'pus caUlo'swn, 

734. In the interior of the brain there are several cavities, 
two of which are of considerable size, and are called the 
lateral ventricles. They extend from the anterior to the pos- 
terior part of the brain, and wind their way into other parts of 
the cerebral organ. 

Observation, In the disease called ^* dropsy of the brain,*' 
(hydrocephalus intemus,) the serum, or water, is usually de- 
posited in these ventricles. This is efiused from the many 
small blood-vessels tfiat are found in these cavities. 

735. The brain is of a pulpy character, quite soft in 
infancy and childhood ; but it gradually becomes more and 
more consistent, and in middle age it assumes the form of 
determinate structure and arrangement It is more abun- 
dantly supplied with blood than any organ of the system. 
No lymphatics have been detected, but it is to be presumed 
that they exist in this organ. 

736. The cbrebelltim is about seven times smaller than 
the cerebrum. Like that organ, it is composed of white and 



733. Describe the appearance of the brain when a horizontal section has 
been made. 'What is the gray border often called ? What connects the 
hemispheres I 734. Describe the ventricles of the brain. In thQ disease 
called •• dropsy of the brain," where is the water deposited ? 735. What 
is the character of the brain in childhood f In adults ? 736. How does 
the eecebeUumeoinpua vk «se wi^ tbe ccfebmm? 
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ffty matter, but the gray constitutes the krgMr poitioD. hs 
surface is formed of paratlel plates separated by fissures. 
Tbe white tnatter U so arranged, that when cut vertically, the 
■ppeamnce of the trunk and branches of a tree (ar'bor vi'tm) 
is pieaented. It is situated under the poaterior lobe of the 
cerebrum, from which it is separated by a process of the dura 
mater, called the Uti-to'riiai. 

rig. 122. 



aim. 13,13, TbcUibd pkirafBHiraL !«, Tk* roH nnlU.' U, U^ Tb* taril 
piir Hi oervH. IS, IS, Tha flRb pair of Hrtn. IT, Tbs aliUi ftli of >»■ 
IS, IB, TbB nnnlll *nd alihUi pilr of nervu. Ig, Tbs mednlta obtogiili, wU lb 
crmloKsrnaieonuaiHCXiibiblKd. 3D, The iilolb[>^ar Krru, il.TbalaBlI 
pUroTunw. n, T(H elenntk pair or sRTei. 93, Tlie IwaUUi pUc of Bcnsi. 

Seaeriba this portion of tb« bndn. ExpUis dg. uj. 
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737. The MEDiTLi^ OBLONGATA, OT that port.Dii oT the 
spinal cord which is within the skull, consists of three pain 
of bodies, {eor'ptta pg-ram-i-dt^ie, res-ti-for'me, and ol-t-vo're,) 
united in a single bulb. 

Kg. 133. 



Fl(. 193. The biH dC tbe Anil and tlia opsnlngi thmieli irliich Um cnnlal norm 
pus. I, I, Tbs BrA pair ot nsn«. S, S, Tha ciHirlfbrni c^aU at ilm sthmoUl boM, 

5, S, The ■jdiMKiiilBl flHon. 6, 8, Tli« IhM -psfr of nerrei. T, T, The Dlth |Blr ol 
neryei. S, B, Th« sphltalmtc bnncli of the flRIi nem. Tb8 Iblrd, Um ophtlulnilc 
bnnch of (be (UUi and tbe ilith nerve paaa rnm tike b^alq Uiroucb tbd tplkanDldnl 
flHiin to Lhe e^o. 9,3, Thamperlor muillaiy bignchortJieflflh nam. 10,10, Tin 
finioEii rotuDdDDi, (round openlo);,) Uinxigh which Iba nure ll,B, pUHi.la Um upper 
Jaw. 11, 11, Th« Inraitor mullliirr bnnch ot Ibe filth pair. IS, 19, Tbe (bnirnen 

13, 13, The linh pulr of ner*H. 14, 14, Tha Hfelilh and alfhth pair of nerrea. 
13, IS, Tbe openlni In the lemixnal bane, ibrouih whieh (he MTenlh and eljAth 
oerm pua to the face and ear. IS, 16, Tlie ninib pair of neivaa. 17, The lanU 
pair of nar.Be. 18, 18, The alefaolh pair of nervM. 19, 19, The foiam™ lacenini 
(nd(li ofunini.) The ninth, lenlh, and elatrenlh wnrt pme from the brain thinugh 
Ihle opening, an. The ep'nol cord. 91, Tha fbiamen apinsiU, lhiou|h whkh the 
■plnl eotd pueea. aa,a», The poaitlonef Uia anlerlnrlobsof ihe bieln. E3,S3, The 
middle loba. S4, W, Tha poaleriw loba. 85, 95, n eecMon of Iba ahull-boitaa. 
737. Dewribe the m.duUa oblorgati. BipUin ttg. 123. 
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738. The ditba kateb ia a firm, fibrous meinbiano, wbinh 
is exposed cm the removal of a section of the skulUboDes. 
This lines the intetior of the skull and spinal column, and 
likewise sends processes inward, for the support and protec- 
tion of the difierent parts of the brain. It also sends pro- 
cesses externally, which lana the sheaths for the nerves, as 
tbey quit the skull and spinal column. The dura mater is 
supplied with arteries and nerves. 

Fig. 124. 



P1(. IM. A nititMl tetkiB or Die tctefcuiin, eerebcllum, nnd mtdulli ablDapli, 
■hnwing tbc relailim of Ibc cnnlnl nervei nt their origin. 1, The arebnim. S, TlH 
eenMl»l1oiii,wlthlu»rliorTlwrepr™enI»il. 3. Tbe medulla oWonpiUL 4,TlHi|>M 
cml. S. Tha airjni u]IoHim. e, Tbs flnt pair oC mnea. 7, THe Hcoml fik 
B, Tlic <T«. t, ThE ttalrd pair or ncrvn. in, Ttaa Ibnnli pair. II, Tbs DOk |>k 
It, Ths riith pair. 13, Tbe HHntb pair. 14, The elflitta pair. 15, Tbe linlli F>lr. 
IS, Tba lanlta pair. 19, Tha BlenBlta pait. IB, Tli« toeinii fair. BO, ^ip>l 



T>8- De»mbe tin dura mater. Whtt t> iti lue } Biplain Bg, 121 
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739. The abachnouh so called from ita extreme teauity, \m 
the serous membrane of the brain and spinal c<»d^ and is^ like 
other serous membranes, a dosed sac. It envelops tiieso 
organs, and is reflected upon the inner surface of the dum 
mater, giving to that membrane its serous investment. 

740. The pia HATfis is a vascular membrane, composed 
of innumerable vessels, held together by cellular membrane. 
It invests the whole surface of the brain, and dips into its 
convolutions. The pia inater b the nutrient membrane of the 
brain, and receives its blood from the carotid and vertebral 
arteries. Its nerves are minute branches of the sympathetic, 
which accompany the branches of the arteries. 

741. The CRANIAL nesyes, that connect with the brain, are 
arranged in twelve pairs. They are called : 1st. The OU 
fact'o-ry. 2d The Op^tie. 3d. The Mo-to'res Oc-u-lo'vum. 
4th. The PeUh^'i-eus. 5th. The TrUfa'cial. 6th. The 
Ab-du-cen'tes. 7th. The Por'ti-o Dufra. 8th. The Por'ti-o 
Mollis. 9th. The Glos^so'pka-ryn'gual. 10th. The Pnett- 
mo'gas'tric. 11th. The SpVnal Acfces-sO'Vy. 12th. The 
Hy'pO'glosfsal. 

742. The olfactory nerve (first pair) passes from the 
cavity of the skull through many small openings in a plate of 
the ethffnoid bone. (This plate is called erib'ri-fbrm^ from 
its resemblance to a sieve.) This nerve ramifies upon the 
membrane that lines the nasal passages. It is the ai^test 
nerve of the body. 

743. The optic nerve (second pair) passes from the infe- 
rior of the cranium, through an opening in the base of the 
^ull, ijxhra'men opfti-cwn^) to the cavity for the eye. It 
pierces the coats of the eye, and expands in the retiiuw 

744. The motoi^s oculorum (third pair) pass from the 

739. Describe the arachnoid membrane. 740. What la said respecting 
the pia mater ? 741. How many pairs of cranial nerres ? Name then. 
742. Describe the olfactory nerre. 743. The optic nerve. 744. Describe the 
motores ocnlomm. 
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brain, through an opening of the tpktfntnd. bone, {tphe-noid'al 
JUittre,) to the muscles of the eye. 

745. The Tatketicus (fourth pair) passes from the brain, 
through the sphenoidal fissure, to the superior oblique moade 
of the eye. 

Kg. 121. 



746. The TRIFACIAL NEBTE (fifU) pair) ia aDal<^oua to the 
apinal nerves in its origin by two roots, from the anterior 
and posterior columns of the spinal cord. It has a ganglion, 
like the spinal nervea upon its posterior . root. For these 
reasons, it ranges with the spinal nerves, and is conadered 
the cranial spraal nerve. This nerve divides into three 
branches: — The opA-lAaZ'tntc, superior mat^il-la-ry, and in- 
feri<w max/il-la-ry, 

74S. The patlieticua. WhBt does llg. 125 represent f 7M. 'Wbil !■ tlu 
trihuiial nerre Bametimeg rolled f Wh; is it olaited with tlia etssial 
•piul uerre* i Gire the asme« o( iu bnoehea. 
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74T. ITie ophthalmic nenrc passes from the ctamal enity 
tfarongh the sphenoidal fbsura. ft sends branches to the fote- 
head, eye, and nose. The superior maxillary nerre paasea 
through an opening in the base of the skull, (foramen ro-ttm'- 
iam,) and sends branches to the eye, the teeth of the upper 
jaw, and the muscles of the face. The inferior maxillaiy nerve 
escapes from the cranial cavity through an opening caned 
firmnen o-va'le. It sends branches to the muscles of the 
lower jaw, the ear, the tongtie, and the teeth of the lower jaw. 

Kg, 128. 



n^. no. The dbtrniutiDii at ttH fttih pnir of nirvn. 1, Tlic DfMI Ibr Ibe *{*■ 
9, Tba nppM ]iir. 3,TheunBne. 4. The Inwcr Jiw.. S, Ths OlUislr of ■«¥«. 
*, TIM Ont bimneh d Ibii httc, Ibnt pumi ta Um aye. 9, ID, It, », 13, H, 
DMitBM 1 tkta kiuclL T, The utwmi bnwdi of (ha IMi psb <rf item I* die- 
tribuud U the leelh or lb« nppu Jav. 15, 10, II, IB, I9, ao, DiiMdu al Ihk 
knnelt. S, Tba tMrd bnnch of Ui« fifth pilt, Ifau puH to Iba tonria and IsMb of 
UHlow«r>w. 93, TlMdtTM»iiflUtlnachtkup«H*uiU»«>n|H,alMlht 
fuCatr^ M.TIi«<llir|8>i)inhMlaillBribMim toimnalhBfOie lo»r« Jiw. 
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74S. The abpucbhtbs (sixth pair) puses thraugk the opev 
ing by which the carotid artei; eMen the cranial cavitf. 
It ia the smallest t^ the cerebral nerves, and ia appropriated 
to the external stnughl muscle of the eye. 
. 749. The toktio ddha (serenth pwr) passes from th« skull 
through an opening situated below the ear, (tiuu'loid Joro' 
flMH.) It is distributed orer the faeoi supplying the muade* 
witb^ nervous filaments. 

fig. UT. 
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750. The roKTio hollis (eighth pair) enters the hard 
portion of the lem'po-ral bone at the internal auditory opea- 
ing, and is distributed upon the internal ear. 



751. The GLOSso-PHARTifGEAL NEBTB (ninth pair) passefl 
from the brain, through an opening with die jugular vein, {f<h 
ramen lade^rvm,) It is distributed to the mucous membrane 
of the tongue and ^hvoal, and iriso lo tfi9 miwous glands of 
the mouth. 

752. T^ pifEUMOGAiKTBic ^sRvs (tenth pair) escapes from 
the brain through the foramen lacerum. It sends branches 
to the krynz^ pharynx, oesophagus, lunga^ spleen, paoenas, 
liver, stomach, and intestines* 

753. The SEiif al ▲ccsssoet nerve (elevendi pair) )ipi its 
origin in the respiratory tmct of the spinal cord. ' It connects 
with the ninth and tentfi pairs of nerves, and is distribute tor 
the muscles about the neck. 

IH. The HTFO-GLOssAi. NEKvs (twelflh. pair) passes from 
the braiQ, through a uaaJH opening, (€on'dy4oid foramen,} h 
WA^es up<m the muscles of the tongue, and is its motor 
nerve. 

OhumaUon, The cranifd nerves, with the exception of the 
oUa^tory, <^;>tic, and auditory, connect with each other by 
means of filaments. They also send connecting nervous fila^ 
naents to the upper spinal nerves, (cervical,) and the sjnipa- 
thetieaorve. 



7tt* Describe tht glQf80*pkiu7ngc«l Bcrve. Tti, The piieiinMi«u«rift 
i^^ne. 163 The ipinil tcoesfory oerre. 754. The hypo-glosMl nerre. 
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CHAPTER XXXVII. 

AKATOMY OF THB NERVOUS SYSTEBI, CONTINtJiaX 

755. The spinal coliuim contains the spinal cord, die loofs 
of the spinal nerves, and tlie membranes of the cord. 

756. Th^ SPINAL COED e:ttends fhmi the medulla oblongata 
to the second lumbar rertebra, where it terminates in a roimd- 
ed point It presents a difference of diameter in difierent 
parts of its extent, and exhibits diree enlai^ements. The 
nppermost of these is the medulla oblongata. There is no 
distinct demaikation between this enlargement and the spinal 
cord. The next corresponds with the origin of the nerves 
distributed to the upper extremities ; the third enlargem^it 
is situated near the termination of the cord, and cofte^KHids 
with the attadiment of the nerves which are intended for the^- 
suppfy of the lower extremities. 

767. An anterior and posterior fissure diirides the ^ieal 
cord into two lateral* cords. These are united4>7 a 'dim layer 
of white substance. The lateral cordsi are each divided by 
ftirrows into three distinct sets of fibres, or columns ; namely, 
the imUrior^ lateral, and posterior columxiB, The anterior 
are the motor columns ; the posterior are the columns of sen- 
sation ; the lateral columns are divided in their function be- 
tween motion and sensation. They contaui the fasciculus 
described, by Sir Charles Bell, as the respiratory tract 



75(^767. Give the anatomy of the spinal eord, ipmal nervea^ ami tke < 
pMetie nerve. 16$, What does the spinal colamn contain ? 7^ Give tbe 
«ztent of the apinal cord. How many enlargements has this cord ? WhaM 
b said of each enlargement? 757. Into how many parts is the spoia) 
eord diTided ? Oiye the function of these columns. 
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756. Tho aruui. mbstks, Au cconect wiik tk* Miaal 
cord, an vranced in Air^r^ PW", e«A ving l^ nn> 
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unbdlon. ^ TIm BwlDUt oUoivn. 4, 4, Tb* «taal wd la ita ekhL 

Fif. W. Antarbx ilair tt Uw bnia ud i^u] and 1, i, Tbs im ■ ; i | Tljli 
rf M* OHttKni. S, a, Tta iienb«»B. 4, Tin cUkoay atm. S, The otxta 
Mm. 7. Tb* tUtt f^ rf MTHL i, li» poM nnW. li T>« flwith fid rf 
•am. 10, The lowa potttoa oT tk« iMdulla '■fcVrntii 11, 11, TIis ilatt cofd. 
U, IB, Sfriul DsmL 13, 13, n* tneUil phnu. 14, 14, Tba lumbu ud «snl 



7H. HownunrpaBnor MnMinoafrtm t]M*plB*leordr Kipbdnfls. 
US nB.129. 



340 ABizoKT, nnsMLoer, uts- Hmsm. 

leiiM*; ■> iMtoriM', or a»Cor ieqot, ud * ^ooleTior, <« wnnifHifl 
jMt £acli neira, wbea quoDtetjr exuiriiied, is faand to con- 
aiat of SD aggregata of very delicate filamentf, cnolosed in a 
common cellular envelope. 

7S9. Tbo anterkor Toota arise from a narrow vlute line 
upon the anterior ctJumos of the spinal cord. The posterior 
roots arise from a narrow gray band formed by thft internal 
gra; nAatance of the cord, lliey are larger, and the fila- 
ments c^ origin more numerous than those of the anterior 
loots. A ganglion ta found upon each of the posterior itiota 
in the openings between the bones of the spinal column through 
which the nerra paiees. 

Fig- 130. 



760. Aftai the fonaatiofi of the gaSgtioa, the two roeb 
nnite, and ootistilule a ^hial nerve, which passes through the 
opening between the yertebne on the atdei of the ^mbbI 
eelunu. The nerves divide and subdinde, ttntQ their minute 
filaments namiiy on the tissues of the diflerent o^ans. 

WB. Oil* a* Drigte of th* uteisr nxrta. Of Oe portarior »ooti. In 
lAMiMi>«td<i'tlM.pc«Uriaiioal.dlArtt«>auulni«rr 790. 'Wkw 
*o tlw two root! nniM, kud who* do they pau i 
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761 The spinal nerves are divided into — 

Ce^nrical, > • Spain, 

Dorsal, . • ,12 " 

Lumbar, ••••••• 5 **. 

Sacral, ....... 6 ** 

762. Tbe four lower cervical and upper dorsal pass into 
eadi other, and tiben separate to reunite. This is called the 
brach't-id ples^'ns. From this plexus six nerves proceed, 
which ramify upon the muscles and skin of the upper ex- 
tremities. 

763. The last dorsal and the five lumbar ner\ es form a 
plexus called the lumbar, similar to that of the cervical. Six 
nerves pass from this plexus, which ramify upon the muscles 
and skin of the lower extremities. 

764. The last lumbar ai^ ttte four upper sacral unite to 
form the sacral plexus. Prom this plexus five nerves pro- 
ceed, ^t are distributed to the muscles and skin of the hip 
and lower extremities. 

765. The stxpateetic nerve* consists of a series of 
{jxmfglir^ or knots, extending each side of the spinal column, 
forming a chain its whole length. It communicates with both 
the cranial and spinal nerves. With the exception of the 
Deck, there is a ganglion for each intervertebral space. These 
ganglia are composed of a mixture of cineritious and medul- 
lary matter, and are supposed to be productive of peculiar 
nervous power. 

* The Btmeture of this nenre is very complicated^ and different 
pbyaiologiflts ascribe to it various functions. The charactw of its dis- 

easea are not weU understood. 

■ I I I I I ,1 I .III ■ 

761. Otve the division of the spinal nerres. 76l What nerres consti- 
tute the brachial plexus ? How nuuiy nerres i^uw from this plexus ? 
768. How many rerves from the lumbar ^exos, and where do they ram- 
ify? 764. How is the sacral plexus formed? 706. Of what does the 
sympathetic nenre consift ? How is tiie sympathetic nerve distributed? 
What exception? Of what are the ganglia composed? 



IKATOIfT, FnTSIOLOaT IJID KIGIBHL 
Kg. 131. 
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766. The ganqlia may be considered as distinct centres, 
giving off branches in four directions ; namely, the superior, 
or ascending, to communicate with the ganglion above ; the 
inferi(Mr, or descending, to comnunicate with the gan^^n 
below ; the external, to communicate widi the spinal nerves ; 
and the internal, to ccHnmunicate with the ^mpathe^ fila- 
ments. It is generally admitted that the nerves that pass from 
the ganglia are larger than those that entered them ; as if 
they imparted to the nerve some additional power. 

767. The. branchea of distribution accompany the arteries 
which supply the different organs, and form communicatioas 
around them, which are called pleonises, and take the name 
q£ the artery with which they are associated. Thus we have 
the mesenteric plexus, hepatic plexus, splenic plexus, &e. All 
the internal organs of the head, neck, and trunk, are sui^;>lied 
whh branches from the sympathetic, and some of them exdu* 
sively ; for this reason, it is considered a nerve of organic life. 

^ 131. A beaotifbl repcMentatkm of the fljmpaUi^c ganglia and tboir codbm- 
tiM wiOi oUmt nenrea. It iafroH Umt pasd tmgrwring of Ifanee, Mdueed te liaaw 
A} A, A, The aemilaimr ganglioii and solar plezna, situated below the dlaplurap»- 
md behind the stomacli. Thia ganglion Is sitaated in the region (pit of the stonn 
ach) whtn a blow gives ssi«re soSbring. D, D, B, The thoracic ganglia, ten or 
eleven in nun)ber. £, E, The external and internal branches of the thocaeie fMH 
Itiia* O, R, The right and left coronary plexus, situated upon the heart 1, N, Q, 
'•Rm inftHor, middle, and saperior cervical ganglia. 1, The renal plexus of nervei 
tbat summnds the kidneys. S, The himbar ganglion. 3, Their internal h ranc lMS. 
4, their external branches. 5, The aortic plexus of nerves that lies upon th« aeita. 
^^ other letters and figures repnseot nerves that connect important organs and 
nnves with tbe qrmpalfartk guiglta. 

What it the desiga of fig. 181 ? 766. How may the gmnglia bt ocfttM* 
*^ ? 707. "What is laid of the branohet of the lympjUhetio nenre? 
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CHAPTER XXXTIII. 

PHYSIOLOGY OF THE KERVOUS SYSTSfiC. 

766. T^ bnun is regarded by physiologists and philoso- 
phen as the organ of the mind. Most writers consider il as 
aa aggregate of parts, each charged with specific functions, 
aad that ^lese fimctions are the highest and most important 
tB the anknal economy. To the large brain, or cerebral lobes, 
Iktej ascribe &e seat of ihe faculties of thinkings memory^ and 
the wHL In man, this lobe extends so far backward as to 
doTer tile whole of the cerebellum. To the cerebellum, or 
Ktde brain, is ascribed the seat of the animaly or lower pro- 

769. ^^The constant relation between mental power aad 
dcvelopoient oi brain, ezpkdns why ci^mcities and di^>ositions 
are so different In infancy, for example, the intellectual 
powers are feeble and inactive. This arises solely from the 
inaptitude of a still imperfect brain ; but in proportion as the 
liitter advances toward its mature state, the mental fi&ciihMS 
also become vigorous and active.'^ 

^0. We are able, in most instances, at least, to tiace a 
COTrespondence between the development of the cerebral lobes 
and'tiie amount of intelligence possessed by the person. The 
wm^oiihe braoi m man to that of the whole body varies 



76&— 772. CHve^ the physiology of the nervous tyttem. 768. How is th« 
Iffain regarded by physiologists and philosophers ? What do they ascribe 
to the cerebrum? To the cerebellum? 769. What does the relation be- 
tween mental powers and development of brain explain ? 770. What is 
said respecting the correspondence between the development of the brain 
and the amount of intelligence possessed by the perstm ? What it lud of 
the weight of the brain ? 
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in diflbrent individcads. The heariest bnm en TOcoid 
diat of Covier, which weighed 4 pounds and 18 1-8 ounees. 

771. The brain likewise hoick an important rektioo tt> all 
the odier organs of the system. To the musenkr sjntoni H 
imparts an influence which induces contrac^xi of the fibM^ 
By this relation they are brought under the control of die wffl* 
To the tkm, eye, and ear, it imparts an influence that |^vet 
sensiUlity, or die power of feeling, seeing, hearing, te* 

772. Again, the inroluntary functions of die difierent pop« 
tions of the system are more of less influenced by die bndii. 
If the action of this central organ of the nervous 83rsiem is 
destroyed, the functions of the digestive, respiratory, <aad cir- 
culatory apparatuses will be much disturbed or entirety sup^ 
pressed. 

773. The brain is die seat of sensati&n. It peroeHFee the 
impressions made on all parts of the body, through the medium 
of the sensitive nerves. That the impressions of external 
objects, made on these nerves, be communicated to the 1»aift| 
where sensation is perceived, it is necessary diat they be not 
diseased or injured. 

Observation. There is a plain disdnction between sensa- 
tions and impressions; the latter are the changes produeed 
in the extremities of the nerve ; the former, the changes pro- 
duced in the brain and communicated to the mind. 

774. What part of the brain receives the impressions or has 
the most indmate reladon with the intellectual feeuMes is 
unknoM^. Some portions, however, are of less impcHtance 
than others. Large portions of the cortical, or outer part, aM 
frequendy removed without adecting the functi<»i9 of thia 



' 771. What ii said of the relation of the brain to all of the organs of th* 
body ? 772. Are the inyoluntary functions of difierent parts of the system 
influenced by the brain ? 773. Where is sensation pcrceiyed ? By what 
agency are the impressions of external objects conveyed to the brain? 
What is the difference between sensations and impressions ? 774. ts tt 
known what part of the bndn has the most intimate relation with the intel- 
lectoal ftkcnlties ? 
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Fiecm of tbe medullary, or centml ports, have been 
removed by injuries wMu>ut impairing the intellect or destioy- 
iogliife. This organ, although it takes cognizance of every 
jengetioa, ia, of itself, but slightly sensible. It may be cut, or 
parts may be removed without pain, and the individual, at 
the same time, retain his consciousness. 

775< The brain b the seat of the wilt. It superintends tbe 
physical as well as the mental movements, and the medium of 
communication from this organ to the muscles, or the paits to 
he moved, is the motor nerves. If the brain is in a quies- 
cent state, the muscles are at rest ; if, by an act of the will, 
the brain sends a portion of nervous influence to a voluntary 
muicle, it immediately contracts, and those ^parts to which the 
muscle is attached move. There is no perceptible interval 
between the act of the will and the motion of the part 

776. Some ph3rsiologists assert, that the medulla oblongata 
is the point at which excitement to motion commences, and 
sensatiooii terminates ; and also, that it possesses the power of 
iuriginating motion in itself. 

Observation. The medulla oblongata, unlike the brain, if * 
highly sensitive ; if slightly pimctured, convulsions follow ; if 
much injured, respiration, or brcatliing, immediately ceases. 

777. It is remarkable that the nerves which arise from 
the right side of the spinal cord communicate with the left 
hemisphere of the cerebrum, and vice versa; this results from 
the crossing of the fibres in the medulla oblongata. It follows 
Ifom this, that if the right side of the brain receives an injury, 
Uie parts <^ the opposite side of the body lose their sensibility 
and motion. 

Observations. 1st. If the cranial nerves which are connected 



What portions have been remoTed without impairing the intellect! 
What is remarkable of the brain ? 775. What is the influence of the bnuft 
upon the muscles ? 776. What do some physiologists assert of the medu!- 
U oblongata ? 777. What is remarkable of the nerves ? Give the Ut 
observation relative to the cranial nerves. 
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by a skigle root are divided, oi^y ^ tdnastioa oi the part 
la whicii they are diirtributed is leet Thus, if die optic nerve 
is divided) the sense of vision disappears^ but the motions of 
the eye are performed as readily as before. But, if die spinsi 
nerves are divided, both sensation and motion of the part to 
which they lead are destroyc^d. 

2d. When the spinal cord is divided or compressed, as in 
fractmes of the spinal column, all parts below the fracture are 
paralyzed, though the nerves leading to these parts may be 
uniBjured. 

dd. Again, one side of the body or one limb may become 
insensible, and die po¥rer to move it, be perfectly retained ; <» 
the reverse of this may happen — the power of motion will 
remain, while sensation is gone. , In the former instance, the 
function of the posterior, or sensidve column of the spinal cord 
on one side is destroyed ; in the latter, the anterior, or . motor 
column is afibcted. 

4th. In some cases, both sensation and modon of one ude 
of the body or one limb are destroyed. In such instances, 
both die anterior and the posterior columns of one side of 
the spinal cord are diseased. 

T7S. Vigorous and eontrollable muscular contmction re« 
quires a sound and weU-developed brain* If this organ is 
defective in these particulars, the movements will be ineffi* 
eient, and may be irregular. The central oi^gan of the ner- 
vous system must, likewise, be in an active condition, to induce 
regcdar, steady, and controUaUe muscular movements. 

Observations. 1st. Pennons who have suffered from apo- 
plexy and other severe diseases of the brain, have an invohin- 
tary trembling of the limbs, which results from a weakened 
state of the nervous system. 

To th« i^al nerves. What U taicl •f.the eomi^eesxon of the spinal 
oordl GItc the Sdobserration relatiTe to the spinal nenres. The 4th 
iA>s«nratlon. 778. Upon what does rigorous oontroUable muscular coiv 
traetioB depenl? What eauses the involuntary trembling of th« IWw 
in persons who have sv^ered firom apoplexy ? 

30 
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M. The tremor of the hand, that lesseoB the uflefidaeas or 
inoajMctetes the fine artist or akilftil mechanic, ib the p iime 
of life, from pinvuing their vocations, may be, and is oAea, 
induced \>y the influence of intoxicating drink, which debili* 
tates and disdrganixes the biam* 

3d. The tottering step, trembling hand, and shaking head 
of the aged invalid, are the resuhs of dimini^ied nervous 
energy, so that steady muscular contraction, so essentid to 
regular movements, cannot be maintained. 

779. No diflerence can be discovered in the structure of 
Uie several kinds of nerves in any part of their course, and 
the functions they are designed to perform can only be known 
by ascertaining the place of ^ir (nrigin. The nervear may 
be functionally divided into five groups. 

780. 1st. Nervei ofspeoud sensation. These are ihe fint, 
second, eighth, and it may be one of the brandies of the fifth 
pair of crania] nerves. The function of these nerves is par* 
ticulariy described in the chapters upon the senses of smell, 
vkion, hearing, and taste. 

781. 2d. Nerves of general sensaiion. These eml»race the 
fifth pair of cranial nerves, and die thirty-one pairs of •spiaal 
nerves. In those parts that require sensation for their safety 
and the performance of their functions, there is an abundant 
supply of sensitive nervous filaments. The nerves of acaasf 
tion are mostly distributed upon the Am, Few filaments 
ramify upon the mucous membranes and muscles. 

ObservaHons, Ist The painful sensadons ezpenenced in 
the face, and in the teedi or jaws, (tic douloureux iumI tooth- 
ache,) are induced by nrritation and disease of a portion of 
the filaments of the fifth pair of cranial nerves. 



The tmndr of the hand among eome meohanioe in the prime of Bfe? 
The tottsring step of the aged invalid ? 779. What is said relatbre to ll» 
stnictttfe of tile nerves ? How may thef be divided ? 780. Give thA neivw 
of speeial sense. 78L Those of general aensation. Where tat th* awvti 
of sensation distributed ? What causes tie donloiKtnx ? 
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2d. Tke vHipkmnaai senastkm somefinM vipeiieoeed wlMi 
w» hear the gratiBg of a file ear bkw, is produced li3r the oon* 
nectuHii of the nenre that pasBes across the drum of ^ ear 
Willi the fifUi^ranial nexre. 

dd. Wb&a. pressure is made on the trunk of anerre, the 
sensibmtjr of the part where the nerre ramifies is modified. 
Thia is iUustrated, when pmssore is made upon ^ large 
nerve of die lower eztremit7 (sciatic) in sitdng upon a hard 
beiK^ The foot is then said to be ^^ asleep.^ 

4th. When the trunk of a nerve is diseased^ or infured, the 
pain is experienced in the outer extrem)^ of the nerve. A 
Uow upon the elbow, which causes a peculiar sensation in the 
little finger and one side of the ring finger, affiurds a fiuniliar 
iUustration. This sensation is produced by ii^uring te ulnar 
nerve, which is distributed to the little finger. 

782. 8d. Nen>es of motion. These are the third, sixth, 
and twelfth pairs of cranial nerves, and the thirty-one pairs 
of spinal nerves. These nerves are distributed to the fibres 
of the five hundred muscles of the body. The functions of 
the msuscular are difierent from those of the sensitive nenres. 
The former are provided for the purpose of motion, and not. 
of feeling. Hence, muscles may be cut, and the pain will be 
slight, compared with the cutting of the skin. This may be 
called muscular pain. Wecuriness b a sensation recogni^d 
by one set of muscular nerves. 

783. So uniformly is a separate instrument provided for 
every additional function, that there is strong reason to regard 
the muscular nerves, although running in one sheath, as in 
reality double, and performing distinct functions. Sir Charles 
Bell, in his work on the Nervous System, endeavors to show, 

How is the peculiar sensation accoTxnted for when we hear the grating 
of a file or saw ? What produces the sensation when the foot is said to 
be *• Mleep ? " What is the effect when the ulnar nerve is ii^ured by al»low ? 
782. Gire the nerres of motion. What is said of the functions of ik» 
muscular nerres ? 788 What does Sir Caiarlcs BeU endeavor to show i 
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tbat 9a6 Mt of netvoas fibares caorey t the mandate fhmi tbe 
bcain lo t)ie muade^ and fflccikes > die eonSaaxsdaa ; and diat 
another set conyeys, from the musde to the brain, a peculiar 
sense of the state or degree of contraction of tl» musefe, by 
vrhach-we are enabled to judge of the amount of stimulus 
necessary to aecemplish the end desired. Hus is obviooriy 
an indiqi^ensaMe piece of information to the mind in regu- 
lating the movements of the body* 

784. 4th. Nerv^ of respiration. Tliese are the fourth, 
aevendi, nintiii, ^tenth, and eleventh pair of cranial nerves, 
also the phrenic and the external respiratory nerve. AH of 
these nerves have their ongin in a distinct tract or c<^unm, 
called the latendvin the upper part of the spkml cord. Hence 
it is sometiaisids named the respiratoay column. Hiese nores 
are distributed to one of the muscles of the eye ; to the mus- 
cles of die fiuse ; to the tongue, phar3mx, cfisophagus, stomach, 
heart, lungs, diaphragm, and some of the muscto of the neck 
and chest 

785. It is through the instrumentality of the acces8c»ry, 
phrenic, and external respiratory nerves, (10, 11, 12, 13, fig. 
132,) diat the muscles employed in respiratiim are brou^ 



Fig. 131 TiM diatribotfcNi of the respiratory nenree. «, SettSoa of Um bmfai tad 
meduUa oblongata, b. The latecal coIumBa of the ipinal cord, e, e, The nespiratorf 
tract of the spinal cord. </, The tongue, e. The larynx. /, The bronchia. ^, The 
OBSophagus. k, Tbe stomach, i. The diaphragm. 1, The paewBogaslric mt m , 
^ Tbe superior laryngeal nerve. 3, The recurrent laryngeal n^ve. (Then twe 
ramify on the larynx.) 4, The pulmonary plexus of the tenth nerve. 5, The cardiae 
plexus of tbe tenth nerve, lliese two plexuses supply the heart and hrags witJl bm- 
vous filaments. 7, The eri|^n of the fourth pair of nerves, that passes to the mperior 
oblique muscle of the eye. 8, The origin of the facial nerve, that is spread out on the 
s^de of the fiice and nose. 9, The origin of the gjosso-phaiyngeal nerve, that passes 
to the tongue and pharynx. 10, The erigin of tbe spinti %ecessoqr nerve. U, Thif 
net re penetrating tlie stemo-mostoideus muscle. 12, The origin of the internal res> 
piratoiy or phrenic nerve, that is seen to ramify on the diaphragm. 13, The origtai cf 
the extesnal respbatoiy nerve, that ramifies on the pectoral and scaleai mvsdesL 

7BL Qire the respiratory nerves. What is said in reference to the res^n- 
torj nerves ? 785. Through the agency of what nerves are the resfMntoty 
muscles Vrought into action ? Explain fig. 132. 



pimioMGi or TEM saxvwjs smsu. 
Rf. 131. 
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into action without the necessity of the interference of the 
mmd. Though to a certain extent they may be under the 
influence of the will, yet it is only in a secondary degree. No 
one can long suspend the movements of respiration ; * for in 
a short time, instinctive feeling issues its irresistible mandate, 
which neither requires the aid of erring wisdom, nor brooks 
tlie capricious interference of the will. 

786. The fourth, seventh, and tenth pairs of nerves, (7, 8, 
9, fig. 132,) witli the spinal accessory, phrenic, and external 
respiratory, are not only connected with the function of respi- 
ration, but contribute to the expression of the passions and 
emotions of the mind. 

787. The influence of this order of nerves in die expres- 
sion of the passions, is strikingly depicted in Sir Charles Bellas 
Treatise on the Nervous System. ** Iq terror,'* he remarks, 
*^ we can readily conceive why a man stands with his eyes 
intently fixed on the object of his feeurs — the eyebrows ele- 
vated, and the eyeballs largely uncovered ; or why^ with 
hesitating and bewildered ; steps, his eyes ^re rapidly and 
wildly in search of something. In this way, we only perceive 
^e intense application of his mind to the ol]^ts of his appre- 
hension, and its direct influence on the outweurd organs.^' 

788. " But when we observe him further, there is a spasm 
in his breast; he cannot breathe freely; the chest remains 
elevated, and his respiration is short and rapid. There is a 



* Dr. Elliotton» and some other writen on physiology, have detailed 
eases of deat& from voluntary suspension of respiration. But these 
eases are not conclusive, as examinations were not made, so as to 
determine positively, that death did not result £tom disease of the 
heart, brain, or some other vital organ. 

Can respiration be suspended for any eonsidentUe length of time? 
786. What nerves contribute to the expression of the pasuons and emo- 
tions of the mind ? 787, 788. What does Sir Charles Bell say of the influ- 
ence of this order of nenres in the expression of the pasiions ? 
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gasping and convtilstTe motkHi of his lips^ a tremor on his 
hollow cheeks, a gasping and catching of' hm throat ; hit 
heart Imoeks at his ribs, while yet there Is no force in the' 
circulation — the lips and checks being ashy pale.'* 

769. ^' These nerves are the instrnmentB of exprMsioo, 
from the smile upon the infant^ eheek, to the tost agtmy of 
life. It is when the strong man b subdued by this mysterioua 
infiuenco of soul on body, and when the passions may be 
truly said to tear the heart, that we have the most afflictinf 
picture of human frailty, and the mo^ unequivocal {HK>of 
that it is the order of functions we have been considering, 
that is thus affected. In the first struggle of ^e infant to 
draw breath, in the man recovering from a stale of sufibca* 
tion, and in the agony of passion. When the bfeast labors fVom^ 
&e influence at the heart, the same system of parts isafibcted, 
tile same nerves, &e same musdes, and the i^mpteins or 
character have a strict resemblance." 

T90. The seventh pair of nerves not only oomnMinieatep 
tii6 purposes of the will to the muscles of the fiice, bat at the 
same time it calls them into action, under the influence of 
instinct and sympathy. On this suliject a^ate writer remai^, 
^ How expressive is the face of man I How oleariy it ma^ 
nounces die thoughts and sentiments of the inind ! Hoif wdl 
depicted are the passions on his countenance ! tumultuous 
rage, abject fear, devoted love, envy, hatfed, grief, and every 
other emotion, in all their shades and diversities, are imprinted 
there, in characters so clear that he that runs may read I 
How difficult) nay, how impossiUe, is it to hide or falsify 
the expressions which indicate the internal fbelings! Thi» 
conscious guilt shrinks from detection, innocence declares Us 
confidence, and hope anticipates with bright expectation.*' . 

Observation. The fifth pair of nerves (fig. 126) is 



-u. 



789. Are they also the instnwnents of expression, either of joy or grief f 
T90: WbMX is said in reference to the seventh pair of nerve* ? VHuan ii 
the fifth pair of serret distribnted I 



tfibuW to tke pturtt of tbe face on whidi the seyenth pAir 
immifitts. Tbe fonner serves for sensatioa, the latter for 
motioiL Thus, when the seventh pair of nerves is divided, 
or its functions destroyed by disease, the side afiected loses 
aU power of ezpressiont though sensation remains tinaflected 
Ob the eoBtiary, if we divide the fiAh pair, sensation is 
entirely destroyed, while egression remains. 

79L 6th. HietyugHtiheUe narye. This nerveconferg vitality 
eft all the important (KMrtions of the system. It exerts a con- 
trolling iaflumice over the involuntary functions of digestion, 
absorption, secretion, circulation, and nutrition. Every por- 
tion of the body is, to a certain extent, under its influence, a» 
filaments from this system of nerves accompany the Uood^ 
vessels throu^KHit their course. 

792. An in^KMiant use of the ^mpathetic nerve is .to 
form a communication of one part of the system with another, 
so that one organ can take cognizance of the condition of 
•very other, and act accontingly. If, for example, disease 
sMzes the brain, the stomach, by its sympatiietic connection, 
knows it ; and as nourii^iment would add to the disease, it 
refoaes lo receive food, and perhaps throws off* what has 
already bean taken. Loss of appetite in- sickness is thus a 
kind provision of nature, to [Nrevent our taking food when it 
would be in|uriotts ; and following this intimation, we, as a 
general rule, should abstdn from food until the appetite returns. 

Fif. lax. A back view of Um brain nd ipiitftl cord. 1, Tbe eerebnun. 9, Hi 
cerebellum. 3, Tbe epiiial cord. 4, Nervee of tbe ikce. 5, Tbe brachial plene of 
nerree. 6,7,8,9, Nerree of Hie amL 10, Nerves Chat paae nwler the ilha. 11, Thi 
hniebar plonM of Mrfva. 19^ Tbeiacral plexuaof nerrei. 13, 14» lA, 16| Nervw ef 
the lower Umbo. 

What ia the fimetion of this nerve } What is the eifeet if the seventh 
pair ie divided, or hs fkoction. destroyed bj disease ? 791. What is said of 
theviympathetic nerve i 792. What is the use of the sympathetic system? 
Bxplaia fig. 133. 

JWiXt. Let the anatomy and physiology of the nervous system be 
«^ewod from figs. 131, 132, 133, or from anatomical outline pUte, Ho. 8. 
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CHAPTER XXXIX. 

HYGIBXE OF THE NEBYOUS SYSTEM. 

793. As ^ different OTgans of the S3rstetti are dependent 
on the brain and spinal cord for efficient functional action, 
and as the mind and brain are closely associated during 
life, the former acting in strict obedience to the laws which 
regulate the latter, it becomes an object of primary impor- 
tance in education, to discover what these laws are, that 
we may escape the numerous evils consequent on their 
violation. 

7d4. For heaUhp and ^fident action^ the hram should he 
primarily sound ; as this organ is subject to the same gen- 
eral laws as other parts of the body. If the brain of the 
child ii free from defects at birth, and acquires no improper 
impressions in infancy, it will not easily become diseased in 
after life. But, if the brain has inherited defects, or has ac* 
quired a proneness to disease by mismanagement in early life, 
it will more easily yield to influences that cause diseased 
action. The hereditary tendency to disease is one of the 
most powerful causes that produce nervous and mental affec* 
tions. Consequently, children have a strong tendency to the 
diseases from which the parents suffered. 

795. When both parents have similar defects, or have 
descended from tainted families, the children are usually more 
deeply impressed with their imperfections than when only one 

79S— 650. Give the hygiene of the nervous syttem, 793. Why is it im- 
portant to know the laws which regulate the action of the brain? 
794. What is necessaiy that the action of the brain be healthy and effi^ 
oient? What Mows if the brain of the child has inherited def^oU? 
796. What is the effect when both parents possess similar defects i 



HTGIBNB OF THE NERVOUS ST8TBM. 869 

possess^ the defect This is the reason of the frequency of 
nervous disease and imbecility among the opulent, as inter* 
marriages among near relations are more frequent with this 
class than among the poor. 

Observation. Among some of the reigning families of 
Europe, particularly the Spanish, the folly of intermarriage 
among themselves is strongly illustrated. The high and noble 
talents that characterized their progenitors are not seen, but 
there is now exhibited, among their descendants, imbecility 
and the most revolting forms of nervous disease. 

796. ^^ Unhappily, it is not merely as a cause of disease, that 
hereditary predisposition is to be dreaded. The obstacles 
which it throws in the way of permanent recovery are even 
more formidable, and c&n never be entirely removed. 
Safety is * to be found only in avoiding the perpetuation 
of the mischief. ** 

797. " Therefore, if two persons, each naturally of excitable 
and delicate nervous temperament, choose to unite for life, 
they have themselves to blame for the concentrated influence 
of similar tendencies in destroying the health of their oflT- 
spring, and subjecting them to all the miseries of nervous 
disease, madness, or melancholy.'' The command of Grod 
not to marry witliin certain degrees of consanguinity, is in 
accordance with the organic laws , of the bmin, and the 
wisdom of the prohibition is confirmed by observation. 

Observation. The inhabitants, females particularly, of the 
sea-girt islands of America, are more affected with nervous 
diseases, than those who reside upon the mainland. The 
prevalence of these affections is ascribed to the frequent 
intermarriage of persons closely related by bloocl. 

What is one emuse of nerrooi ^eaise among the higher classes? What 
h true of some of the reigning fttmiliet of Europe ? 796. "Why is heredi- 
tny predisposition to be dreaded ? W. Is the prohibition of God respect- 
iig intermarriage in aeeordanee with the orgsnfc laws of the brainl 
What k said of the ixAaMtiuits of the sea-girt ishmds of America ? 
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798. The brain requires a due supply of pure hlood. TWs 
organ receives an unusually large supply of blood, in com- 
parison with the rest of the body. It is estimated that one 
tenth of all the blood sent from the heart goes to this organ. 
If the arterial blood be altogether withdrawn, or a person 
breathes air that is filled with carbonic gas, the brain ceases 
its proper action, and sensibility with consciousness becomes 
extinct 

niustralions, 1st If a person lose a considerable quantity 
of blood, dizziness and loss of consciousness follow. This 
results from the brain not receiving a sufficient amount of 
blood to sustain its functions. 

2d. When an individual descends into a well or pit that coo- 
tains carbonic acid, the blood is not changed or purified in 
the lungs, and loss of consciousness and death soon follow. 

799. The slighter variations in the state of the blood have 
equally sure, though less palpable effects. If its vitality is 
impaired by breathing an atmosphere so much vitiated as to 
be insufficient to produce the proper degree of oxygenation, 
the blood then affords an imperfect stimulus to the brain. As 
a necessary consequence, languor and inactivity of the men- 
tal and nervous functions ensue, and a tendency to headache, 
fainting, or hysteria, makes its appearance. 

Observations, 1st Let a person remain, for a time, in a 
crowded, ill-ventilated, hall or church, and headache or faint- 
ness is generally produced. This is caused by the action of 
impure blood upon the brain. 

2d. If a school-teacher wishes to have his pupils, on the 
day of examination, appear creditably, he will be careful to 
have the room well ventilated. Ventilating churches might 

7Ww Why do«t the brain require a due fupplj of pure blood ? Wkat if tht 
effect uriien a pierson loses a considerable quantity of blood ? Wliat cants 
the loss of consciousness when carbonic acid is breathed ? 799. WkA 
effects are produced by slight Tanations in the quality of the blood ? Fnm. 
the foUowing obeerrations, giro some of the effects of impure blood « 
the brain. 



l^mreirt die iQfttte»&ui w4 ri o ft pipo a i timt m obienFCMl 
duiii^ the afbroocm si^ryice. 

3d. Li many instances, die tfansmisMoa of mperiectlj 
gscygma^ l^ood tp tbe braui|^isa& influential caim p the 
produciiQa of pervoi^ diaeaae aad delicacy of oowti^tion. 
The oni^ efficient remedy for ibeae cQndi|ioq« is a Biipply of 
pure blood to the bruin. ' 

• ^ ^ k 

600* Tft« ^aiit gkonAd It called into actum. This ot^ffoi^ 
Kke tbfii miiscles, should be used, and then allowed to rest, ojr 
oet^oe frpm vigorous thou^t When the braii^ is properly, 
called into action by moderate etu^y, it increases in size aiwl 
strength; while, on the other faan49 if it is PpX ^ised^ the 
actikux of this orgaQ is enfeebled, thereby dimijoishii^ the 
function of all pi^ of the body. 

80L The braip, being an organized part, is sub^t, so &r 
as regards exercise^ to the same law^.aatheother orgam of 
^ body.. If it is doomed to, inactivi^, its sise diminishes, its 
jiealtb decays, an^ the mental operations and feelings, as a 
necesBaxy .cpi|8;»qiience»' become dull, feeble* and slow. If it 
is duly exeicised aAer regular ^iteryi^s of rc^>o«e>.the mixid 
i^x|uires readij^ess. and strength. Lastly, if it is.o^rtasked, 
either in the force or duration of its activity^ its functiony 
became impaired, and irritability and disease ^e the placQ of 
health and yigor. . 

80?. The conse<|uences of inadequate exercise wUl first be 
explained. We have seen that by disuse tl^e muscles bepome 
emaciated, the boi^ soAen, and the blood-yesf^l^ are oblit- 
erated. Tlic brain is no exception to this g^peral rule. It is 
impaired, by permanent inacttvijy, and become^ less fit to 
manifest the mental powers with readiness and enei^. Nor 
will this suuprise any reflecting pei^on, who considers that the 

8D0. my ihouk the brain b« etlW into>ctioo ? $01. Wat ia th« 
effect |f the Wn it doom^ to inactSyity I 802.. Shew the conflc^uenoei of 
disuse of the oi^i^s ia«&ti<med in gEeee^g ch^>ters. Docs the same 
prindple apply to the brain ? 

SI 
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brain, as a part of the same aninial system. Is notkri^ed Hf 
the same blood and regulated by the same vi^ iaws as te 
muscles, bones, and arteries. 

803. It 11 Ae weakening and depressing effect which is 

induced by the absence of the stimotus necessary for the 

heahhy exercise of the brain, that nenders solitary conihie- 

ment so severe a punishment, even to the most daring min(h(. 

Keeping the above principle in view, we shall not be surprised 

to find that non-exercise of the brain and nervous system, or, 

VEt other wolds, inactivity of intellect and feeling, is a very 

frequent predisposing catise of every form of nervous disease. 

■ 804. For demonstrative evidence of this position, we have 

only to look at the numerous victims to be foimd anKmg 

females of the middle and higher ranks, who have no calls to 

exertion in gaining the means of subsistence, and no objects 

of faiterest on which to exertise their mental faculties, and 

who, consequently, sii^ into a stat^ of mental sloth and 

nervousness, which not only deprives them of much enjoy- 

rnent, but subjects them to suffering, both of body and mind, 

from the slightest Causes. 

805. But let the situation of such persons be changed: 
bring them, for instance, from the listlessness of retirement 
to the busidess and bustle of the city ; give them a variety of 
imperative employments, and so place them in society as to 
supply to their cerebral Organs that extent of exercise which 
gives health and vivacity of action, and in a few months the 
change produced will be surprising. Health, animation, and 
energy, will take die place of former insipidity and duhiess. 

&06. An additioTial illustration, involving an important prin- 
ciple in the production of many distressing forms of disease 



803. What readers solitary confinement so severe a punisliment io the 
most daring minds ? What is a predisposing cause of nervous disease? 
804, In what classics do Inental and nervous dehlKty prevail ? 805. How 
can this be counteracted? 80«. Give another illustra^n, showing how 
disease of the brain is induced. 



UTGIENB OP ns KEEVOini ST8TM. 869 

wQ] be found in the case of a man of matore aige, and of 
active habits, who has devoted his life to the toils of bustness; 
and whose hours of foisiire have been few and diort. Sup* 
pose such a person to retire to the country in search of repose, 
and to have no mora^ religious, or philosophical pursuits to 
occupy his attention and keep up the active exercise of his 
brain ; this organ will lose its health, and the inevitable rest^ 
will be, weariness of life, despondency, or some other variety 
of nervous disease. 

SOT. One great evil attending the absence of ctome imper* 
ative employment or object c^ interest, to exercise -the mind 
and brain, Id the tendency which it generates to waste the 
mental energies on every trifling occurrence which presents 
itself, and to seek relief in the momentary exbitemetit of any 
sensation, however unworthy. The best remedy for these 
evils is to create occupation to interest the mind, and gy^e 
that wholesome exercise to the bmin, which its constitution 
requires. 

808. The evils arUing from exceuive or iU*iimed exereiie 
of the hrain^ or any of Us partSy are numiBroits. When We 
use the eye too long, or in too bright a light, it becomes bioodi> 
shot The increased action of its vessels and nerves gives 
rise to a sensation of fatigue and pain, requiring us to desist 
If we relieve the eye, the irritation gradually subsides and 
the healthy state returns. But, if we conthiue to look intentljr, 
or resume our enlployment before the e^e has regained tli 
natural state by repose, the irritation at last becomesf pernuh 
nent, and disease, followed by weakness Of vi^<»i, or even 
blindness, may ensue. 

809. Phenomena precisely analogoitis occur, When, from 



■■ . fc. 



807. Wkftt ii #&• freitt 9^ attendlag the abtenee of some impentiTe 
n^j^jmeplk^to ezerme the mind And bnon ? What is the true remedy for 
Ihese evils? 808. From what other cause do evils arise to the brain? 
^yy^gji* tho cvilof It bj the excessive use of the eye. 809, What is the 
<mly difference in the amOogy of the phenomena of t^e eye and braJnl Hae 
the analogy been verified ? 



kHiBtm moalal ev^ment, the brain is kept long in i^ state of 
eoBBfiMiTe ftctivit7. The opljdiiSerenoeisy that we ciui always 
see what.h«|>i>eivi in the ^e, but jrarely what takes place in 
the bsai^t ; occauonally, however^ cases g£ fracture of the skull 
occur, in which, part oC the bone being removed, we can see 
the f^ick^aed circulation in the; vessels of the brain, as easily 
«F those of the ^e. . 

81Q. Sir A^y Cpoper had a yoiH^^ man brought to him. 
who had lost a portion of h» skull, just above the eyebrow. 
^ On eyaminrng the head,'' says. Sir Astley, *\I distinctly saw 
that the pubiUion.of.the brain was regular and slow; but at 
tUs time he was agitated by some opposition to his wishes, 
Md diieptly the blood was sent with increased force to the 
bwQi^M^ the pulsation became frequent ^d violent.'' 
. 81 If Indeed, in many instances, the increased circulatioD 
in the brain, attendimt on mental excitement, reveals itself 
when least expected^ And leaves traces after death, which are 
very perceptible. When tasked beyond its strength, the eye. 
^^comea. insensible to light, and bo. longer conveys any im-' 
jnossiogs to the mind. la like manner^ the brain, when much 
ejlhaiisM, becomes incapable pf thought, and consciousness 
is almgst ^ in a feeling of utter confusion. 

812^ Ai aajr ti^ of 1^$^ €xce9sw0 4md continued menial 
'Giepi44m if. hiT^ui ; but in infancy and early youth, when the 
/v^nftc^u^of^braia is. still imoiature and delicate, perma- 
nent miscbi^ Js j^ipre easily produced hy injudicious treat- 
ineDt thim at any subsequent period. In this respect, the 
ttOMidogy is as complete between the brain and the odier parts 
(tf the body, as that exemplified in the injurious effects of pre- 
DMlure^ex^icis^ qf. the bones and muscles. 

818. Scrofuloua and rickety children are the most usual 

SIO. IteUte tbe ease detaiUed hj Sir Astley Cooper. 811. Wty Ai 
Increased Actional action of the brain change ita strueture ? W. At 
what age particalarly ia excessire and continued mental exet6on hortfUl? 
SIS. What Iff laid of iooftilOtti and rickety chfidmi f 
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soflbrsrs in this way. They are generally lemaikiiW for 
large lieads, great precocity of understanding, and small, deli^ 
cate bodBes. But in such instances, the great nee of the liFain« 
and the acuteness ot the mind, are Aq results of morbid 
growth. £ven with the best of management, the chUd passes 
the first years of its fife constantly on Hhe brink ot actiye 
disease. 

814. Instead, however, of tiying to repress its mental 
activity, the fond parents^ misled by the cseurly promise 6t 
genius, too oAen excite It still fltrdiet) by unceasing cultiva- 
tion, and the never-failing stimulus of praise. Finding its 
progress for a time equal to their warmest wishes, they look 
forward with ecstasy to the day when its talents iHU break 
forth and shed lustre on its name. 

615. But m exact proportion as ihe picture becomes 
brighter to thegr ftmcy, Hbe probabSity of its bemg realized 
becomes less ; for the brain, worn out by premature exertioui 
either becomes diseased, or loses its tone, leaving the mental 
powers imbecile lind depressed for the remainder of life. The 
expected prodigy is tiius easily outstripped in the social race 
by many whose dull outset promised him an easy victory. 

816. Taking for our guide the necessities of the ctmstitu- 
tion, it win be obvious that the modes of treatment commonly 
resorted to ought to be reversed., Instead of struning to the 
utmost the already irritable powers of the precocious cYald^ 
and leaving lus dull competitor to ripen at leisure, a systematic 
attempt ought to be made, from early infancy, to rouse to action 
the languid faculties of the latter, while no pains ought to be 
spared to moderate and give tone X6 the activify of the former. 

817. Instead of this, however, the prematurely intelligent 
child is sent to school and tasked with lessons at an unusually 



qf^h<iy.eait)y pmiBiwtti ■abst(t-p»dSwtp p >i a^wi» ^ ai% IKEkaliaad* 
«r tBMtWfen^-thoaMb l»» UoftU kk -Ai^^tlnt vmn t imm tmimmi^ 

if 
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etrij Mgfit while the he&ltby. but mate backward bojr» who 
lequires to be stimulated, is kept at home in Idleness, per- 
haps for two or three years loiiiger, merely on account of 
lus backwardness. A double error is here committed* The 
consequences to the intelligent boy are, frequently, the per- 
manent loss both of health and of his envied superiority of 
intellect 

818. In youth, too, much mischief is done by the l<mg 
daily period of attendance at school, and the continued aj^li- 
cation of the mind which the ordlnaiy system of education 
requires. The law of exercise — that long-sustained action 
exhausts the vital powers of the organ — applies as well to 
the brain as to the muscles. . Hence the necessity of varying 
the occupations of the young, and allowing frequent intervals 
of exercise in the open air, instead of "• enforcing the continued 
confinement now so common.'' 

Observation. It is no unusual occurrence, that on examina- 
tion day, the best scholars appear indifierently. This may be 
the result of nervous exhaustion, produced by extra mental 
efibrt in preparing for the final examination. It is advisable 
for such pupils to divert their minds from close study for a 
few days previous to examination. During this Ume, the 
student may indulge in physical recreation, social intercourse, 
and a moderate amoimt of reading. 

819. '^ In early and middle life, fever, an unusual degree 
of cerebral disorder, is a comsion consequence of the exces- 
sive and continued excitement of the brain. This unhappy 
result is, brought on by severe study, unremitted mental exer- 
tion, anxiety, and watching. Nervous disease, from excessive 
mental labor and high mental excitement^ sometimes shows 
itself in ano&er form. 

I ■ , .111 1 I 

Wkttt aire the oenie^enoei of tlM enrer f KA, Wkmt efforpcevsSb is ^ 
pveeent system ef ednefttfoa? Wtij ekooM yontlie be eBttwed fr^qMsl 
Ihtervele to eiurciee in the open air? Gi»e obsenratfon. Bit. What k a 
frcqwMt^DueqfiaMeeer^esdime^MiA w w ea ri i e ewSfifceiii eCtht toda? 
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820. ^ From the want of proper intervals of rest, the vascu- 
lar excitement of the brain has not time to subside. A restless 
irritability of temper and disposition comes on, attended with 
sleeplessness and anxiety, for which no external cause can be 
assigned. The symptoms gradually become aggravated, the 
digestive functions give way, nutrition is impaired, and a 
sense of wretchedness is constantly present, which 6ften leads 
to attempts at suicide.*' 

Ohservations, 1st Moderation in mental exertion is more 
necessary in old age than in early or mature years. In youth 
and manhood, the exhaustion of the bmin from over-excite- 
ment may be repaired, but no such result follows over-exer- 
tion in the decline of life. " What is lost then, is lost forever.'* 
At that period, the brain becomes excited, and is soon exhausted 
when forced to protracted and vigorous thought. Sir Walter 
Scott and President Harrison afford sad examples of prema- 
ture death from overtasked brains at an advanced period of 
dieir lives. 

2d. If the nuind is incessantly engaged in the contemplation 
of the same object, there is danger from over-exertion of the 
V^rsdn at any period of life, but more particularly in old age. 
The more limited the sphere of mental action, the greater" the 
danger of the brain being over-exercised. Hence the fre- 
(^uency of nervous diseases in poets, mathematicians, and 
musicians. 

820. What often manifests itself firom the want of proper interval! of 
t^^ ? Why is moderation in mental action neeessafy in old age ? Wliat 
^ the effMTt if the mtoiiti— enantly engaged in the edntttoaplatidn of the 

sameoiyect? • 
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CHAPTER XL. 

HTGIBKB 07 TEE KBRYOV^ SYSTEM* CONTXNUEIX 

821. HATiifo pointed out the evils arimng both from inade- 
qoale Aod firom excessive mental exerdon, it renudns to direct 
the attentipa to some of the rules which should guide us in 
die exercise pf the hrain. 

822. We should not enter upon continued mental exertion^ 
or arouse deep foelingi immediately before or after a JvU 
meal. Such is the comiecti<» between the mind and body, 
that evea ia a perfectly healthy person, unwelcome news, 
•ttdden anxiety, or mental exciteprient, occurring sqchi after 
eating, will impede digesticm, and cause the stomach to locUhe 
the masticated food. 

823. The worst forms of indigestion and nervous depres- 
uon are those which arise from excessive mental applicatiod, 
or depressed feeling, conjoined with unrestrained indulgence ia 
the pleasures of the table. In such- circumstances, the stom- 
ach and brain react upon and disturb each other, till all the 
horrors of nervous disease make their unwelcome appearance, 
and render life miserable. Too many literary men and 
students l^now this from sad experience. 

. 804. We should. £mgag4L in intense study in the early part 
ef^day. NsttuvfaasidkiOed the^daricnewofthe n^itfbf 
repose, and for restoration by sleep of the exhausted- energies 
oi mind and body. . In the early part of the evening, if study 
€Kt composition be ardently engaged in, the increased action 



W2. Why ahould we not arouse deep feeling immediately before or after 
•ating a ftill meal ? 823. How are the worst forms of indigestion and ner- 
vous depression produced ? What class of men know this from sad experi- 
■* ? 824. What evils arise from studious application at night ? 
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t^ die bmin, wycli aiwayd accompanies activity (^ mind, 
requires a long time to sub^de. If tiie individual possesses a 
tt&Tfofm tempjenunfient, be will be sleepless for bours after be 
ba» retired, or peibaps be tormented 1^ ui4>leasant dreams. 

8SS. It is, therefore, of great advantage to enter upon 
intense mental application early in the day, and to devote 
several ^ the boun wiudi precede beddme to Entertaining 
e^Niversation, music, and lighter reading.' The vascular excite- 
meBt previously kiduced in the brain by study, has then time 
to iubBi^, and sound, refreshing sleq> is much more cer* 
lainly obtained. This rule is of great ccmsequence to those 
whonre obliged to undergo much mental labor. ' 

OhserveUion. The idea of gathering wisdom by buminj^ 
tl» ^midn%ht oil," is more poetical than profitable. The 
best time to use the brain is during the day. 

626. l^e dose student and ike growing child nudmiore sleep 
than the idler or the edidU As sleep is the natural repose of 
all organs, it foflows ^t tiie more the brain and other oi^ans 
of the system are employed, the more repose they require*' 
The organs of the child, beside sustaining fheir proper func- 
tions, fire busy in promoting its growth. This nutritive process 
is attended nv^ a <»rtain degree of exhaustion. The ^mpsdred 
health of children often results from a disregard of this prin« 
eiple. But, on the o^ier hand, an excess of sleep produces' 
feieblefiess, by preventing the' proper exercise of the mind as 
well as the body. 

827. 1[%e length of time the hrcdn may he advaiUageouslt^ 
usedy is modified hf many circumstances. The power of the 
biain in di^reiM persons to endure action, is various. This 
is modified by its primary character ; by development and 
age ; by habits of action vby ihe health of &e cerebral organ 

8SS. "Whf riicmld vn exi£^e in intetiBe itticly in the early part of the day ? 
896. Wlurt penom require the most sleep? Why?' 837^ What is said 
fd«tl«» to ihe length of tijne thit the brain can be advantageously used f 
Give m eondition that modifies the 'sSfti^unt of xaentallabor. 
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and geoerel system ; by the, moja^ j^lin^ and a&ex con- 
ditions. 

828. Tlie primary physical organization of aome indi- 
viduals is such« that they are enabled lo endure with impunity 
an amount of mental labor that would disorder, if not de- 
stroy fnnctionaliy, the cerebral oi^^ of others difierei^j 
constituted. Napoleon Bonaparte was of this number. Th^e 
can be no fixed period, for mental labor, that ^ may be adopted 
88 a rule for all persons whose systems are maturely developed. 
Much less is^ there a proper definite period, for study, diat is 
applicable to all childrep. 

Observation, The praclioe of retaining pupils of all ages, 
from five to twenty years, in the school-room the same period of 
time, for the purpose of study, is not predicated upon any law 
of physiology. An exercise of three hours, with one or two 
recesses of ten minutes each, may profit the eldest class ; two 
hours with a recess of ten minutes, the middle plass ; while 
one hour, or one hour an4 & half, with one recess, would be as 
long a period as the youngest pupijs should be re^tained in the 
study-room at one session. 

829. A person who is accustoxpcd to muscular exertion 
win endure a longer period of physical toil than one who is 
not inured to it. So it is with mental labor. If the bmin has 
been habituated to montal actioa and profound study, it will 
not be so soon fc^tigued as when not accustomed to such 
exertions ; consequently, an amount of mental labor may be 
per^drmed with impunity at one time, that would exhaust and 
cause serious disease of the cerebral organ at another. 

Observation, Persons tliat commence a course of study 
at a lat^ period in life, frequently evince their aed at tha 



828. W^7 can there be no fixed period for mental labor i Wbat it Hod 
of the practice of retaining pupils of all ages the same period of time in 
the ichool-room ? 829. Show that the action of the brain is inflneneed hf 
habit, as well as the muscular system. What suggestion te those persoiui 
that eoramenee a conrse pf stndy at a |ate fcriod in JIfe ? 
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oommeneemeBt by poring Qvet their books twelve or moie 
hours each day. The progress of such students is soon 
arrested by physical and mental depression. In such instancet, 
it would be more judicious to commence with only three or 
four hours^ vigorous application each day, and gradually pro- 
tract the period of study five or more minutes every succet- 
sive day, until the brain may be called into vigorous action m^ 
or eight hours with impunity. 

830. The amount of mental power is greatly influenced 
by the general health. Such is the intimate connection of the 
different parts of the system, particularly the digestive appani- 
tus, with the cerebral organs, that except there be vigor of 
constitution, and freedom from disease, mental efforts will bo 
feeble and of little avail. 

Ohservation. The prevalent opiniQn9>that individuals who 
are feeble or diseased may acquire a collegiate education, and 
thus become useful to themselves and the community, is very 
generally erroneous. Such persons should enter upon a daily 
and systematic course of physical training, and their labor 
should be in the open air, in order that the system may b^ 
invigorated and freed from disease. 

831. The moral feelings exert a controlling influence over 
the functions of the muscular, digestive, and respiratory 
organs. They also exert an influence, perhaps, more pow- 
erful upon the nervous system. While fear and anxiety 
depress, hope and the enlivening emotions, facilitate the funqr- 
tional activity of the brain, and increase its power for n\e^t^ 
exertion. By a proper and systematic education of th^ 
moral feelings, they are not only a source of happiness, an^ 
productive of right conduct, but aid in the oulture of. ibp 



•^•t- 



B30. Show that the amount of mental pow^ir ^* mo^i^ecl by the gener^ 
health. What is said of feeble persons acq^iring a collegiate educatioQ i 
831. Do the moral feelings exert a controlling influence over the pnncip^ 
ftmctlons of the sybtem ? What \b t\ke ef(ee\ of a yrop&c and sjstema^ 
ealtare of th« moral feeHngs ? , 
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Infdleet Cofiflequendy, tre ^ould ctddyi^ a feeling of hope* 
ftd trust in the fbture, and a firm reliance upon the laws which 
the Creator has giren us for our guidance. 

882. Regularity is very important in exerdnng the mord 
and inUUeetual power$. Periodicity, or a tendency to resume 
(he same mode of action at stated times, is peculiariy the 
eharactenstie of the nerrocw system, tt we repeat any kind 
of mental effort every day at the same hour, we at last find 
ourselves entering upon it without premeditation wh^n the 
Idme approaches. In like manner, if we armnge our studies 
fai accordance with this law, and take up each in the same 
order, a natural aptitude is boou produced, which renders 
application more easy than by resuming the subjects as acci- 
dent may direct 

Obgervation. When engaged in abstruse studies, it may be 
found advantageous to pursue others that are less difficult 
The intense application of fhe brain, which is requisite in the 
one instance, is relieved by directing the attention to a study 
^t requires less thought By this change, there is mental 
relaxation attended with invigoration of the cerebral oigan. 
Or, it may be explained by assuming, that ^e brain is com- 
posed of an aggregate of distinct organs, each oi which is 
called into action in pursuing different studies. 

888. Efiective study b impossible if the powers of the 
brain are depressed. When the cerebral organ has been 
temporarily debilitated by protracted intellectual efforts, it is 
ineffectual to attempt any concentr^ed mental exercise. This 
condition of the nervous system is indicated by confusion of 
thought and inability to attain results that usuaDy follow simi- 
lar efforts. Mental rest in these cases is required. 

Observation. Students frequently fail in solving mathe- 



832. Whj k regularity of great importance in ezerciuog th» nionl aad 
intellectual powers ? What suggestion wlien punning abatnite atodiea? 

2^«S^1' ^' '^'^^^ " *^*^*^^* tudyimpoMaOe? How UtWi 
•coition of the nerroua tynem indicated ? 
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madcal problems when the mrnd is prostrated by coudnued 
and excessive effort to obtain a solution. Not unfrequendy 
i^r a nighfs rest the problem is quickly solved, and tKe 
pupil thinks he ^ dreamed it out.^ The true explanation is, 
rest invigorated the exhausted brain, which fitted it. for vigor* 
ous ana successful bought 

834. The intetlecl slioutd not he cultivated to the neglect 
of the moral aridph^cal powers. All the fkculties require 
fbr their development' regular exercise, alternated with inter- 
vals of rest This is as necessary to tlie due development 
of the moral feelings of a child as in physical training and 
mental culture. Consequently, those schools are to be pre- 
ferred in the education of youth, where the physical, intellec*' 
tual, and moral faculties receive each day a due share Of 
attention and culture. 

835. The continuance of healthy and vigorous action in 
the matured physical, mental, and moral powers, requires 
frequent and regular action, alternated with rest, as much as 
in their development. Consequently, those who cultivate one 
or two of these faculties, to the neglect of the others, exhibit 
a marked deficiency of acuteness and Vigor in those riot 
exercised. This defect reacts on the powers that are vigor- 
ous, diminishing the enei^ cind deteriorating all the other 
faculties of man. 

Ohservationa, 1st. If the principles before mentioned are 
true, the adult, as well as the child, should spend a part of 
each day in some proper physical employment ; another por- 
tion should be appropriated to intellectual pursuits; while 
anotber should be sedulously devoted to the cultivation of 
die moral feelings. 

2d. Disease of the corporeal system more frequently occurs 

How is tbie " dr«anung out" of problemt explained ? 834. 'V'^at it sftid 
of the culture of the intelleot ? What schools are preferable in the edu- 
cation of youth ? yrkj ? 835. What is the etfect of cultivatinjt^only oa* 
l^ieultyofthemind? Give observation 1st. Observation 2d. 

3^ 
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w))ea OQly one 9et of faculties is used than when all are 
equally emplo}^. Tliis is particularly true of nervous and 
mental disease, which follows and is caused by either high 
iBtelleetual tuition* or intense moral emotions^ without a due 
amount of physical exercise. 

836. The brain can exercise its full force t^nm only om 
cbfect mt a tim^ If its energies are directed to two or jnore 
operations^ neither will receive that full power of exertion that 
it would if only one object had engaged the mind. Althou^ 
the brain will direct several operations at the same time when 
only slight mental effort is required, yet when one operation 
becomes difficult, or demands special attention of the mind, 
the other will be suspended. This is illustrated in social 
conversation while walking. Let it become necessary to con- 
centrate die nervous power upon the motor organs, and the 
conversation declines or ceases. 

837. In acquiring an education, or in pursuing any profes- 
sion or trade, none of those influences that promote the proper 
functions of the body, and tend to increase physical ease, 
should be neglected. For, if the brain is occupied with dis- 
agreeable sensations, it cannot concentrate its power as efleo* 

. tively in the various employments of man. 

Ohservalions. 1st The situation, ventilation, light, and 
warmth of a school-room, together with the arrangement of 
the benches^ do much to influence the concentration or dis- 
traction of the operations of the mind. Let there be attached 
to the school-house a spacious yard planted with trees ; let its 
architecture be attractive ; let the windows be arranged with 
regularity, and not with the elevatioi^ of a convict's cell, and 
the benches, in every respect, be adapted to the diflferent 
scholars, so that the position of each may be comfortable, and 



836^ Wh»t is the effect if the brain concentrates its energies on mors 
than one object at a time^? How illustrated? 837. What should be !•• 
garded in pursuing any employment? "Why? What la said ill refercBM 
to the asrangement of school-rooms ? 
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W6 mistake if there ifl not a greater iinpiraivei«eat» In a giyea 
time, m su^h a school, than where there b an apparent dis- 
regard to die pleasure or comfort of the scholars, 

2d. Mechanics^ shops should receive as much attentiout 
relative to their situation, light, warmth, ^., as school-room^ 
If these are duly observed, the nervous inftuence transmitted 
from the brain to the muscles will be more stimulating, as well 
as more abundant ; consequently, labor will be performed with 
less exhaustimi. 

838. Repetition is necessary to make a durable impressioi% 
on the mind. ^ The necessity of judicious repetition in men« 
tal and moral education, is, in fact, too little adverted to, 
because the principle which renders it efficacious has not been 
understood. To induce facility of action in the organs of the 
mind, practice is aa essential as it is in the organs of motion. 

839. *^ In physical education we are aware of the advantages 
of repetition. We know that if practice in dancing, fencing, 
skating, and riding, is persevered in for a length of time 
sufficient to give the muscles the requisite promptitude and 
harmony of action, the power will be ever afterward retained, 
although littie called into use ; whereas, if the muscles have 
not been duly trained, we may reiterate practice at diSerent 
intervals, without proportionate advancement The 3ame prin- 
ciple applies equally to the moral and intellectual powers, 
because these operate by me€ms of material organs. 

840. " According to this principle, it follows, that in learn- 
ing a language or science, six successive months of applica- 
tion will be more effectual in fixing it in the mind and mak^ 
mg it a part of its furniture, than double or treble the time, 
if the lessons are interrupted by long internals. Hence it i^ 
t great error to begin and study, and then break off, to finish 



Of meohiniet' shops? «38. It vcfidtitton neoesMuy t© makra dui«ftl« 
\mftemuotk <m^einiad> Why? 839. Hoir i* it viib physioMi e4w^ 
turn? Sid. Wha« ft^lowB, aM9i>diiiv to this piiticliik ? 



tnS ANATOMT, PHTSIOLOGlr, AKD KYSt&roL 

9X a failer peribd. Hib fatigue !» ttiua doubled, and the suc- 
cess greatly diminished. 

841. ** The "best way is to begin at tlie propet age, and to 
persevere till the end is attained. This accustomd the mind 
to sound exertion, and not to ^t$ of attention. Hence the 
evil arising from long vacations ; and also the evU of beginiung 
studies before the age at which they can be understood, as in 
(isaching children the abstract ruled of grammar, to succeed 
in which, implies in them a power of thinking, and an amount 
of general knowledge, which they do not possess.^ 

842. The skull is susceptible of fractures from sligU 
blowt^ This occurs most frequently when the blow is ^veB 
on the side of the head above and anterior to the ear. 
Here the bone is very thin, and often quite britfle. For these 
reasons, no instructor, or any person, should punish a child by 
striking upon tiny portion of the head. 

Ohservcdion, A few years since, a teacher in one of the 
Middle States gave a pupil a slight blow upon the head. It 
flractured the skull and ruptured a blood-vessel of the brain, 
Causing a loss of consciousness, and finally death. 

843. Concussion of the "brain may he produced hy hUnos^ or 
by violently shaking a person. As the brain is of pulpy con- 
sistence, the atoms of which it is composed, and the circula- 
tion of blood in its minute vessels, may be disturbed by the 
vibration from a blow on the exterior of the skull -bones. Tiaa 
disturbance 6f the cerebral organ is attended with unpleasant 
sensations, dizziness, loss of memory and eonsciousness. 
These may be followed by headache and inflammation of the 
brain. Concussion of the brain, and tiie results above men- 
tioned, may be produced by the sudden motion attendant on 
(he violent shaking of a scholsir. Consequently, a child shoold 



841. 'Whfttis thebeaftw»f:of Iflsmoi^ t^e teieiiCM? 843. Wl^ tboold 
Bot * child bfli stz^ck opom tmj portion oi the h«ad?. What obMivfttiM 
tethU connection ? «& Mam Wmj epoaoMmim. qT thftbrm he vndjtewi i 
What n the effect of each upon the brain of the child ? 
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nerer be seized bj the ann and shaken Tiolentlj as a method 
of chastisement. 

Ohservatum. Most persons haye experienced a disagree- 
able sensation and dizziness, caused by felHng from a slight 
elevation, or by jumping from a carriage. This is the result 
of a moderate concussion of the brain. 

644. In injuries of the brain, from blows and falls, the 
symptoms are usually alarming, and all should possess some 
informatiim for such contingencies. In general, such acci- 
dents are attended by insensibility ; the skin and extremities' 
are pale- and cold, the pulse is very weak add fbeble, and the 
circulation is less vigorous ; the respiration, also', is less fre^ 
quent and full. 

84$. When these symptoms exist, the Individual, in ^ 
first instance, should be placed in pure air, and friction and ' 
dry warmth should be aj>plied to the pallid ^d cold sktn. 
This should be assiduously persevered in Until heat aiid color 
ore restored to the skin and limbs, and due action of the heart 
and arteries has been established. Mild stimulants may also 
be used internally, with much advantage. The sympathizing 
friends should not be permitted to stand about the patient, as 
ihey vitiate the air. There should be no bleeding until the 
•kin and ei^tremities become warm. Send for a sui^eon with- 
out delay. 

Oire an instance -vrhexe modezate concussion of the brain is produced. 
844. What are the symptoms Wheii the brain is ii^fured from blows and^ 
ftlb ? Mff. Wh«t treatuMit flidnia be «dopted.^ 

S2» 
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CHAPTER XLI. 

THB SENSE OF TOXTCH. 

846. ScTisiTTON is the perception of external objects by 
means of the senses. There are five senses, namely, Tauck^ 
Tasle^ Smelly Hearings and Vision.^ 

847. Touch is the sense by which the mind becomes ac- 
quainted with some of the. properties of bodies, and enables 
us to determine whether their surfaces are smooth or rough, 
tbeix relative temperature, jmd, to a certain degree, their form 
and weight 

848. Some physiologists make a distinction between the 
sense qf touch and tact. Tact, or feeling, is more general, 
extending over the whple surface of the skin and mucous 
membranes, while touch exists chiefly in the fingers of man 
and in the noses of certain quadrupeds. 

849. ". in the exercise of these functions, tact is considered 
passive ; as, when any part of the system comes into contact 
with another body, a sensation of its presence 4s given, with- 
out the exercise of volition. On the contrary, touch is active, 
and is exercised voluntarily, for the purpose of conveying to 
the mind a knowledge of the qualities or properties of the 
aurfaccs of bodies ; as when we feel of a piece of cloth to 
ascertain its qualities^ at- « |K3lisbed «iir&ce« t^L prove its 
smoothness.^' 

850. In man, the hand is admirably adapted to the exercise 



846. Define sensatioa. How many senses have we? 847 — 851. Whaiit 
mid of the »en$e offoudt t 847. Define touch. 848. What is the different 
between touch and tact ? 8^. In the exercise of these functions, which ii 
active, and which passive ? 850. Why is the hand so admirably adapted 
to the exM-eise of the sense of touch ? 



of touch. ^ Th^ -fineoeis of the Ain^ its gnat iensibiUtj, thn 
species of cushioa formed bj the sub^^aneous fat at die 
ejctTMiuties of tho Angers, the length and ^exibUitj of tlMse 
organs, and the capability of opposing the thumb to the fiagers^ 
like a paur of forceps, are sq maay oonditiooa essentially favor- 
aHe to the delicacy of thisr^Dse, and enable us to appreciate 
with exactitude the qualities of the bodies we may feel.V 

85L. The nerves that supply the sense of touch, proceed 
Cram the anterior half pf the spinal cord. Where ^ sense 
18 memt acute and delicate^we find the greatest number oC 
sensitive nervous filaments, and those of the lajrgest size. 

OhserwUian. In amputating (imbs, and other surreal oper* 
atioos, the division of the s^ causes more pain than all the 
subsequent steps of the operation, however protracted. The 
nn»oles^^lulAr membrane, and fat have but little sensibility | 
while, the bo^es, tendons, and ligaments are insensible whea 
ackt diseased^ and may be cut without causing pain. 

HTOISirB <^ THB SBM8B OF TOUCH. 

852. The sense of touch varies. in difierent persons, and. 
also in individuals of difierent ages. Thjus the sensibilities of 
the child are more acute than those of the aged. Although 
there is an original difference of sensibility from organizatiout 
stillt the function of the nerves of sensation is modified by 
eejrtain infiuenoes. 

853. The hcttlthy or wakeaUh^ aetwe or ifutctw Uaie qf 
the hrain^ influences the action of the eensi^be nerves* Ik^ 
sound and perfect sleep, the brain is inactive. In this state, 
ordinary impressions made upon the skin are not observed by 
the sleeping person. Thus the arm may be blistered while 



851. From what do the nerves proceed that supply this ^nse ? 852— 
864. Give the hygiene <^ the tense qf touch. 852. Does, this sense vary i^ 
different persons ? 853. Mention a ooadition of the hsain .^t influence^ 
the nerves of sensation. * 



^eep&ig, when exposed lb Ae iraitn rays of ^le san,'ai^ Urn 
Mindual will not be award of it at die tkne. 

9M. If theie is compiesAon of Hie brafn, ss ynheti die 
sIrall-boDes are depressed, o^ disease of liiis oi^an ^dsts, 9h 
in sereie typhus ifev^, impiesmns tmufe upoh the nerves ol 
the ddn win not lae noticed. The same is tnie wben the 
mind is engaged in intense' thought or stndy ; heat or cdd may 
be so intense as to ^sorganize the s^n, and not to be noticed. 

855. The vaiying health or condition of flie brain nsuall)r 
depresses or increases fbe sensitireness of the ^tin. TMi is 
seen in grief and fear, which dhninish, wlule hope ai^ joy 
increase the impressibiHty of this tissue. It is not uiK^ommon 
to see Ae unfortunate insane endure exposure to heat and 
cold with seeming impunity; whereas it wouM induce fthnost 
mmipportable sufilmng to the sane m&n. D ise as e s ^ the 
feart, stomach, and hmgs, alter <he condition ^ the brain, 
and modify, to a greater or less degtee, ^le senntiteness of 
the skin. 

856. The $UU» of the eondmcUng ntrvaw tnmka influenut 
the nerves of sensation. If a nervous trunk is compressed oi 
divided, the parts supplied by nervous filaments from tik 
branch, will be faisensible to the impressions made npon ^lem^ 
^cnd coiueqnendy such impressiofiBi are iK>t tn^ismilted to te 
Iroin. -^ 

■ Observation. When flie Inside of flie artn or lower extrem* 

ities rests upon a hard surface, the nerves may be compressed 

K> as to deprive the plirts -of sensibiliHf . Thii condition is 

called " numlmess.** 

807. The quantiiy of hhod st^plkd to ^ tOnn iluf^^ 

*'••'■'■ y > - • 

. * i * 

■ " » I ■ .1 ■ I I I I ■ , I ■ . 

854. Mention other eonditions that affect these nerret. 95$, What ii 
the e^ect of the Taryuig health or condition of the hrain upon the seul- 
Uteness of 'the skin ? ^bre ifiataneei of thif effect. M. What is fta 
Result if a nervous trunk Is divided or coihpressed ^ Howmaj *'ttiuab* 
tt68s *• in the limbs be produced t 95f. Itoes the quantitj of Mood tupplfed 
to the skin aflbct its sensibiUtj ? 



i$g M$n^ti9pu$9k^ If Ihe quovtilgr of Uo9d> k dinwriwhed, tba 
aensibiUty of tho skin irill be impaired. This is demonsttated 
fay acting the «0ec^ of coM Mpoo tba cutaoeoui tissue, tb^ 
application of which contracts the blood-vefaela, and drives tho 
ciroulatii^ fliud fipom tUa ipembraDCi, which ia shown ^y ihe 
paten^asy as waU as by th^ ^urivelled appeacanca of the skim 
And» if tj^is, tissue is wounded while under ^tbe influence of 
coU, but. little pain will be felt^and this, chilling inflpetiMee may 
ba cmried so ^ at not ofXy to depme the part of seiyatioi, 
but of vitality. 

8^ The bfiiieiv^ of the hlo!Dd^ upon, tba sfssibjlity of the 
8lun,is fiutber demonstrated by the pain experiesced when 
ehiUeil extremities are suddenly exposed to beat. The neryea, 
bgr tf^ sudden dikitation of the contracted blood -vessels, are put 
ia vivid «ad rapi4 motion, which causes the painful and tix^Ujoy 
a^isation dmt we experience, tn every part of the ^rstem^ 
andden cbaiig^ prodi^ce unpleasant sensations, and frc(|ucntly 
a diseased condition of the organs. ^ 

Qh^efvadQih . When the hands, or other portions of the 
body,-aare frozen, or severely chilled, safety and corpfort da- 
wmd tbsi circulation be retstored to the parts by ipodeiate 
.exeiciae m a copl room. Not unfrequently , the vitality of the 
Umb ia destroy^ by immersing it m hot ^yater or holding it 
near .the fi|«. . 

859. The qvuAUy of the hload oho inftu$nce$ spiLsatiot^. If 
the brain and other parts of the nervous system xeceivei iinpure 
Uoody tbei|r energy is depresse^tiu^d the sensibility of the skin 
lenderedmoj^ or less obtuse. . 

. 86Q* The cofMtio^ ef the culkle modifiet ^ft ia^emof 
made. v§gn^tkt^ p^iem^^ous nervu. j Ist Wben the .cuticle. h»a 

Harw M it demonstrated ? 858.' How b I9ie infltieiice of the bloo^ upon 
tlMskfaftofl^AfeWNiitMitodr Ho«ilMi«Mt ctoii^iiCioftiwnttm^ 
teiW fipoMm or — T w riy chiliad ? ^ -WUt wkaviXA be wpoided ? 8«L.fihQW 
Jiowth«tw^o£tkoWoodiii*itti«Of8«»*t^n. 860. Oiyo the l«t coadi- 
.^ of th« 6|i^e thM |iiflW«««» t^« impspMioiw ina4ft on tjie autapeov 
nervei. =..- . ..., :: .,^ 
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become Aick and hard, fike horn, as on tile inside of te 
masonS hand, it enables bim to ply his tools witbout mudi 
sufieftng, because the dnckened cuticle dfihinia&es the iinpies 
tions made npen the nerres. 

Ml. 2d. When the endcte is rery dun taid delieatte, as ob 
the hand of the ImAj who is nnaccustomed to mannal Is^ior. Let 
her pursoe some manual emplojrment for several hours, and 
Aie extreme tenuitj, or tlunness of the cuticle, wfil not protect 
the nerves and parts below from becoming irritated and 
inflamed. 

862. 3d. When ihe cuticle is removed by blistering or 
abrasion, the pain indicates diat the naked nerves are toe 
powerfully stimulated by the contact of external bodies. 
4th. When the cuticle is coated with impurities, blended wA 
the secretion from the oil*glands, the sensibility of the sin 
is lessened. 

863^ The xensibiUtp of the cuUmeaus nena i$ mod^Sed h§ 
being habituated to impressions. If, for example, an indi- 
vidual should immerse his feet in moderately warm water, at 
first It might induce a smarting sensation ; in a short time, the 
nerves would not only become habituated to the warm water, 
but its warmth might be considerably increased. The same 
results follow, if an individual is exposed to a cold eiement 
The impressions at first are highly disagreeable ; but as soon 
as the nerves become accustomed to the surrounding atmos* 
phere, it imay impaH the* most agreeable sensations. 

Ulnslration, 1st. Let a person from the tropica] regions go 
to a colder climate, and the cool hiornings of the latter will at 
first afiect him unpleasantly ; but, after a few dajrs^ exposure 
to the cooler air, the sensation will be far from disagreeaUe. 

2d. Let a person enter a room moderately heated ; giad- 
ttally ii^srenae the tempeiatiire, until- it ^atuifis extreme sum- 



*\ ^ m 



S61. The 2d condition. 862. The 8d and 4th conditioii. 863. Showhov 
liabit Influeneefl die tensibtUty ©f the eataneout nerves. Cttve iUattntioi 
let. niiMtration 2d. 



:^GifinB OF fas sense or touch* $88 

mer heat; not only the cutaneous nenrcis, but the whole 
system, become habituated to the high temperature. Fiom 
these facts we learn that the sensations, are not always a correct 
index of the real tempemture. A well-adjusted tliermometer 
will indicate it with unerring certamty. 

864. Touch is modified^ in a high degree^ hy education. 
Thus the blind, whose ^ windows of the soul ^^ are closed to 
the beauties of the external world, cultivate this sense to such 
a degree that they can distinguish objects with great accuracy. 
And the rapidity with which they read books prepared for 
dieir use, is a convincing proof of the niceness and extent to 
which the cultivation of this sense can be carried. 

Illustrations, 1st. The cloth-dresser, by the aid of this 
sense, distinguishes the quality, as well as the slightest difier« 
ence of texture, in the different pieces of cloth. 

2d. The miller, from a similar education, quickly deteots the 
quality of flour or meal, by permitting it to pass between hkl 
fingers. The difference in the texture of cloths, or ths qttali^ 
of the flour, would not be distinguished by an indiviclual wlmwi 
tactile sense had npt been trained to nmke xuce coftipansoosi 



•^mtffm 



8S4> Is t^ teiuw tmc^g^Skilm of iwproTcvmit? WhfttperMnt oidtif«As 
it to a high degroe ? Oivo illattTation Itt. Illustratioii 2d 
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CHAPTER XLII. 

&EKSB OF TA£^TE. 

665. The du«f (Nrgiom of tabtb is the upper Buc&oe of tiie 
tongue; though the lips, the pftlate» the ipten^al suriace of 
the cheeks, and the upper p^ of tho CNK^bagus, participate 
in this function. 

AKATOMY OF THE CROAKS OF TASTB. 

806, The tongue is a double organ, composed chiefly of 
BMiseotar fibres, which run in abnost every direction. TIm 
tm> i^deeare so perfectly distinct, that somedthes, m paralysb, 
One side is afi^ted, while the function of the other remains 
pei^sot It possesses great yernitillty of motion, and can be 
moulded into a great variety dt shapes. In articulation, 
■isirtirnatien. And deglufilioa, the tongtie is an atailiary to 
other organs. 

867. Tliis organ is abundantly supplied with blood-vessels, 
having a large artery sent to each ^ide of it. It is also very 
largely furnished with nerves ; it receives nervous filaments 
from the fifUi, nmth, and twelAh pairs of nerves. The branch 
of the fifUi, called Uie gustatory, is the nerve of taste and 

865. What is tht ehief •rg«& of taste ? What other parts partie^te 
la the AuiotkMi ? 806-^^870. Qim ihe mntOemf of ik$ crgam €f tmi$, 
801. Cttre die stouetai e of the tongse. 8S7. Is Hds ergaa ahoadaatfy 
•applied with Uood? From iHut sovee does die tongue deii^ its 

1? 



wiaUity;* d» tw^fth, qJtod tfa hypo glowy, rfyohBlMry 
notion. Djr mouia of die ninth, csUod tlw gloMO-^ttiyngoal, 
As tongiM n biov^t into KMOMdm wkh tha fauoi, aao^ 
•gas, nnd tarjmz. It is «r efavioua iraportuw* Aai thaM 
plMs ifaodd Mtinconenti ud din ia efieoted by Ifaa diArw 
btrtioD 4^ this nsrre. 

Kg. 1S4. 



rig. 191 A Tinr of oiHiMaaf Um mnt, ibowliii Iba DHVMgf tkt Ua^n. 
1, AtaiBntarttaUBfontkUH. «, 3, 4, fl, T, S, «, U. U> IS) Mnda of Bs 
tomiiu, IkacH, ud ati. S, Tke lonfus. 13, TiM oomBOO undd iRhj. 14, Th* 
^(olu ma. IS, Tt* inmi] uKitJd. It, Tbs IiihbiI eatKM. IT| Hi* puMiaqr 
bimiKfe at Uu flfth psir of brth. SO, Tfas (kiHivfliirrBiul amra. 11, Tha bno- 
^■■■l.<rib«»MtW»r—fw>#ilw>M|BB- M, Tha fmb^vMb M>«* »,nm 

86& Tbs Mufow of the tmigae b ituck^ Oidded With 

■ Some ptiTaiologin* impute the aense of testa to Oia niatli pair 
«r mrreai ottMti, t* ths tVsKft psir; KbOa o(kan,-agriB. Doate&d 
thsttastsuaaictsltof soonenosnt setloa of the MO, alitth, saA 
tw^Eb patn ol narres. 

aOS. -WhM ta Dm anaaaww of tlw wteeeaf ttatMfsa) Biflste 
>g. lU 
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fiM papMIs, m mtji^ wMdt ghre the oiigRii a Yelt^ appetv* 
mace* Tbes* popilbB are of three varietira. Hie first ii 
ntuotod near the base of the tongue. Thej bdoi^ t& the 
daM of fttueooa ftdtides. They are larger ^mn the-^otheiSy 
asd are called 2»i*<»c'ii-2ar, from beii^ shaped like a lens. 
These, tc^ther with the tonsib, (sometimea ealled the almai^ 
of the ears,) secrete muciis, to Idbricate the food in the act 
of deglutition. 

869. The instrumentB of taste arc the two (Hher sets oi 
papilhD. One set consists of small, oval-slmped bodies, which 
are scattered over &e whole surface of the tongue. They 
give it a rough appearance, and are called the fit'i-form 
pi^llee. 

870. The other set of papillae is called the fun'guform. 
They are larger than the former, and consist of small, 
rounded heads, supported on short stalks, something in the 
shape of mushrooms, from which they derive their name. 
In the last two described sets of sensitive papillae, the gustatory 
branch of the fifUi pair of nerves ramifies. 

Observation, By applying strong acids, as vinegar, to the 
tongue, with a hair pencil, these points will bec(Hne curiously 
lengthened. » 

1»HYSI0L0GY QF THE OBGANS OF TASTR 

871. Taste is the sense which makes us acquainted vrith 
the sarcT of substances. When fluids are taken into tht 
mouth, the papillae dilate and erect themselves, and the par- 
iiciflar sensation excited is transmitted to the toda through 



H«w qMU vpiktiM of pitpUUB ? Devcribe the flxtt variety. WlMit 
> Jthe fo»cti6n of the lenticular papiUsei^ 869. Describe tke filifon 
papOte. 870. The fungiform papillTe ? What nenre xamiilef in the fuar 
fiiMnn papOls.? How can these papillc, or points, he seen ? 871--^5. 
fl>«»4*g ii* |isig lyjy ^ U»0rgmu <^ tatU. 871. Deinetaaie. 



PHTSI0L66T OF THE OSGAI98 OF TAStS. Wl 

-ttmtieista cf the gustatory nerre. This sense it closeljr 
connected with that of smelt. The pleasures demed ftcm 
it are strictty sensual and cotporeal, and contribute in no 
way to die expansion of the mind, l&e those of hearing and 
seeing. 

87^. If dry, solid food h taken, the tongue carries it tt> 
tlie back side of the moudi, where it receives secretions firofh 
the salivTiry glands ; the saliva, becoming impregnated with 
its ilavor, flows over die sides of the t(Higue, and gives to tiie 
papillse a percepdon of the savory juice ; diis senisadon is 
then commuilicated to the brain. 

Observation. It is supposed diat the salts Which enter into 
the composition of the saliva, are very efficient agents in 
reducing substances to a proper state fbr making ImpreiMfionB 
on the nerves of taste. In this way we can account Ibr the 
fact that metals impart a peculiar taste, although diey are 
insoluble in water. 

873. The primary use of taste is to guide animals in the 
selection of food, and to warn them against the introduction 
of noxious articles into the stomach. In all the inferior ani- 
mals, we see that the original design of taste is still answered. 
But, in man, this sense has been so abused and perverted, by 
the introduction of stimulants and condiments, and the end- 
less admixture of different articles of food, that the simple 
action of diis part seems to have been superseded almost 
entirely by acquired taste. 

874. In children, this sense is usually acute, and their 
preference is for food of the mildest character. And it is 
also trie, that every person has some peculiarities of taste^ 



Wiih. what sense is this closely coimeeted? What is said of this 
sense? 872. Give the process by which we taste substances. How can we 
account for the taste of metals when applied to the tongue ? 878. What 
is tfce primary use of taste ? Where do we see it perverted ? 874. How 
is this sense in children ? What is true of every person in reference to 
taste? 



W8 jLsiAxcmr^ vmuoLOGti akp uxq^sm^ 

cr didikflff to poiticidtr artiolefl of A>od. Tbit naybeeitber 
constkutkvml or from the mfiueace of iissqwtioiL 

Ob^enaUon^ T^aa aeiise luui boea made to vary more than 
jiuKyo&erbytherefiiieQientsofaocial life. ^ Thus, die Indian^s 
like ct dislike to particular kinds of food, generally extends 
IP ereiy person of the sama tnhe ; hvA aiooii|; ciTiiized naen, 
90 tfOD lAdiyiduals can be found alike in aU their tasted^ 

^5u This sense is modified by habit, and not unftequently 
^ooe articles, which at first nvere dv^pisting, beoome highly 
Agreeable by persevering in the use of them* By cultiva- 
tion, this sense may be made very acute. Those persons 
whose, bumeiP leads them lo judge of the quality of an 
lirtide by tb^ taste, can discriminate shades of flavor not 
|ieiceivaUe by ordinary perstnis. Epicures, and taalem of 
winei and teaa^ afford examples. 

Ohservaiion* Many persons impair their taste .1^ bad 
nabits, as chewing and smoking tobacco, and using stimu- 
lating drinkst and pujQgent condiments with the food. These 
indtilfeaces lessen the sensibility of the nerve, and destroy? 
the natural relish for food. 

'Wluutk tmeof the Indian? 875. It this sense modified by habit? Qxie 
Instances. H«w Is this sense sometimes impaired ? 
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CHAPTER XLIII. 

SENSE OF SHELL. 

em. Tsn SUMO if lonted in tha Ku-pMngM of tfw AmO 
To iBul«>tud dM fiiKtioa «rHadl, tbs itruetura of the bom 
•ad bhbI eavitin, vhhAe dalrilw i li oB afHtmotAeWfagmBi 
must be first examined. 



Srn. The I, Fi'lrvem'H' 

taget, and M ita iotegunwati. 

S18. The 1 , and the auti 

proceaaea of i 

879. The : L ■tBbUitjr lo die 
fiamewoii of e time, bjr their 
elasticiQr, aga maber. 

880. The the interior <tf 
the now, ii o ly, and wilk die 
lining membrane of the parts of the diroat 1^ entrance ct 
dw nostrils Ta provided with burnerous Iiairs, wbich wsm aq, 
guardians to. dta delioale msBhiane of the noes. 

881. The iTisAL FOS9JS, or nostrils, ore two irTegu1&r,..coai- . 
preaeed cavities, extending from the nose lo die pbHjnuui 
These cavitias are bounded superiorly hy the sphenoid and 



878. Vliers I( tliB UBM of nMll lockUd ? $77— SS*. OifH/tt mm l o mg 
•fM* etftMi ^aiMlL BT7. Kou the pvtt that aotei toto die itnwtnn 
of tka BMa i 878. Wtet boMi IWm tka ftMMWMk of 4M DMa I 
Sn. WkMladMvwat tha «M«lkcM) lilt. m«t MiMlaa hu tha 
anatm* i»— ^»«Mjdtt oltar ■ ml i « i of tih* asMf ML BMriM 
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elhmmd bones ; inferiorly, by the hard palate. In the middle 
line tbey are separated from each other by a bony and fibro- 
caitilaginoua aeptum ; upon Ibe outer wall of each foesa, in 
the dried akull, are three projec&tg prooesMs, termed spongy 
braies. In the fresh fossa, these are covered by a mucous 
membrane. 

683. The space that interrenes between the superior snd 
Biidflle lycngy baae, is called the ngrertor Ms-a'hu, or ebcui- 
ael ; the space betroea the imddla and Inferior bone, is the 
middlt SMoAx ; and that between the inferior bone and dts 
floOT of the fossa, is the inferior meatus. 



n*. 139. A vtrtal •eetloB <t lb* mUdl* -ptu Vf Om RdNl ntMtb I, 1W 
MkUl* n<»tr bsDHi B, Tin npeilar put <f Uw sua) otIUh. 10, Tin laflrlo 
■VOBO tewt II, TMfMO. l^«al«9«jH- U. TW dMC* elWnMl oT Ito 
mam. 14, 7^ Isnc chuari of Uw naM. lT,Tb*f*Wl*«inMMof tttnppnjnr. 
koM. 18, Ths R»f of fha moulh egrend ^ maeoua Beaknna. U, A Mttisa rf 



8S3. The KEATUSES are passages that extend backward, 
into w)uch are sereral openings. They are lined by a fpuwHi* 
membrane, called the jn'-/u'f^fa-ry, or teim^ivcvxm, front 

892. WhM teau u» spplted to tks t^mta beHram Aew proeewM 1 



rHmcKdOT o» tbi o»mix»,owMMMLL. 881 . 

8<^n«d«a-t lAa fint dMwW d»t llw wcietioD of tho bukI 
foMse proceeded from the mucoiu membraoo, and not from 

eSi. Upon the muoouB nembraiie of the bubI paMagea, 
the oHietory nerro ramifies and also a braoch of tho fifth 
pair of nervna. This membrane is of oonsidBrable eiteid m 
man ; and in Aoae ammala wbose aenae of mell ia yerj 
aouta, it ia stUI mora extewive. 

Fig-ias. 



pig, ]3tt. A fits ii(W of lliB puHie «l 
ttbtMrj Bar*. 4, T*e glfatlorj nene. I 



PHYSIOLOGY OF THE OEGASS OF S&tBLL. 
885. The BODflo of smell enablea iw to diacem the odor or 
Bcent of any thing. Wbwi aidistMoea bi« prosented to the. 
Bose, the air that ia paaaing Oiwiaj^ d» noatrils bringa tho 
odoriferoaa particlea rf matter in contact with, the filaments 
of tbe alfactttry serves, li*t ace spread upon tho membiana 



WTi»i i» reprwentod by 

«. IMi S8(fr-«». Ga«**rib»»*»y tf''*''";?^"/'''^ 88S. Ho- 
doea th« iwnd b«xnM itBrible of odoriteioiu putiolei f 
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diat tinM l&e tdr-pMAgW, ttd tto in 
mitted to tho lirabk 

886. This mdm, with that of taste, aids man aa well aa tha 
infeiior uiimals, in selecting pioper 6od, and it alao gives bs . 
pleasure hy the tidialati<« of agreeaUe odors. Theseose ctf 
■mell, like Aat of 1»tte and toaefa, amy be imprared by cot 
tiVallon. It Ukewise varies is diSereid p&noiii. 

OiMnatio*. Sometimes this sense seems to pooaess.a 
morbid degree of acuteneaa in respect to odors, which is highly 
inconvenieDt and even dangerous. With some individuals, the 
smell of laea 

end eves 

8S7. ] nen 

k nx«a I ack 

Ae hare >dor 

Otat it le of 

his maste his 

fixitslepa the 

odorous-] 

Ohitn rior 

animals, t 1 to 

efflnvia that come from living aninmls. To these tmimala, it 
possesses an importance in thetn for b^<wd what it has in 
man, by making them acquainted with the presence of their 
enemies or their pfey, when the eye and ear are incapsble 
of acting. It ia related by travellers in Africa, that ibey were 
dways apprised of lions in dieir vicia^y during the night, hy 
the moMis and tvemMii^ of their haneB. 

888. Smell issoiQewbatnadertheettBtnlofdieiriU. That 



886. Wtut la tlH UN or tli« wnrc of omU ? Ca flito MOW to !». 
prarad bf coltiTatiiHi ? Whxt ii nU recpectiog tliu Ham ta Mnns 
iiuHridaili? 8B7. W>«t ii uld of ttui leou in tlia bloodlioiiiid ! Men- 
tion im IniUnee at ulouiBhIiig leateaMa of nMll ta mmbb of Um Iti^s 



is, we hare the power of receiying or rejecting odors tfiat are 
pres^fited ; thus, if odors are agreeable, we inspire forciUy, to 
enjoy them ; but, if they are offensive, our insjHrations are 
more cautious, or we dose our. nostifls. Tl|is sense is like- 
wise modified by habit; odors which, in the first instance, 
were very offensive^ n»Biy not only becgme endurable, but 
even agreeable. 

9B9. A c u tep e aaof smell requixes 4hat the bram apd/mrve 
qf smell be beakhy, and tha^ the n^iembrane that Imestbe mm 
be thin, and i^oist* Any influence that diminishes the sensin 
bility of the nerves^ thickens the membrane, o/t req4ai!S it dxy^ 
iiopfura this sense. ^, 

Qhs€rvfUiQn9^ 1st Sn^ff'y when iiitsodiice4 into.^ otpcet 
D(Hv only diminishes the sensibility of the nervous filamentu, 
but thickens the lining membrane. This thickening of Ae 
membrane obstructs the passage of air through the nostrils^ 
and thus pbliges ^' snuff-takers^ to open their mouths when 
they breathe. 

^eL The mueous membrBoe <^ &e nasal passsgeaia^ 
■eatofdlrosiceatarrh* This affeetidt is diiieult of iMsova^ 
as remedial agoita 4»nnot eai^y be introduced inlcf liie wiiid- 
iags of tiieso passages. Sooff and many oth^ articles n^ed 
for calarrh, produee mow disease than they reflsove. 
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809 0& wkftt ioe§ «imtcii6n ^fwrntXt 6/epenAf Wkni vflbet hm iDn'flr 
vhoiintrodaDedittto tiipjuaef ^WhatiitaiAof ctesaie^statTlir 



9H >ii«n»w^ mrmm-^ii^ 4V]>. n»w^ 



CHAPTER XLIY. 

SEKSB OP VISION. 

8M. This senae cotftribntes mom to the ei^yment and 
hairiness of man tlian an^r o^er of die senses. Bjr it we 
perceive the fonn, color, volume, and posidon of objects that 
stirromid tis. The eye is the organ of sight, or visicm, and its 
mechanism is so wonderful, that it not only proves the exist* 
•nee of a great First Cause, but perhaps, more ftmA other 
organs, the design of the Creator to mingle pleasure widi our 
totstenoc* 

ANATOMY OP THE ORGANS OF VISION. 

Ml. The apparatus of vision eonnsts of the Qp^He Ntrte^ 
the {jfUbt and Musdes of the eye, and its Protectimg Organs. 

89S. The onio nesve arises by two roots from the een^ 
tisal portion of the base of the brain. The two nerves approach 
each other^ as they proceed forward, and some of tfas 
fibres of each cross to the nerve of the opposite side. They 
the](i divQicge, and enter the globe ^of the eyes at their back 
part, where Miey expand, and form a soA, whitish membrane. 

893. The globe, or ball of the eye, is an optical instru- 
ment of the most perfect construction. The sides of the globes 
are composed of CoatSj cur membranes. The«interior of the 
g}obe is filled with refracting HumorSy or me'di-ums. 

89D. Whicli 8«nM contributes most to the •njoyment of man ? 'Wlist do 
we perceive by this sense ? What is said of the meehanism of the eye f 
891—016. OfffeOM anatomy t^theorgam of maiom. 891. Of what does tte 
apparatus of Tision consist ? 892. Describe the optic aer^e. 898. Describe 
the globe of the eye. 



8M. Tlie ecun am tbree In nuKriMr: lit Hh &I^ 
ratOc ind £brn'<.a^ 3d. Tba Cio'roid, Iria, and Ciftio-ry 
proceisu. 3d. The Ret'i^m. i 

89&. Hie BVHins are aloo tluee in luanber: lat The 
A'gm-otUtori»**Bry. 3d. The Grya'taMtu, (l«Bk) *d. Th« 

7i(. ISTi 



Ik* Mim. 9, TlM cnrsliit of tin sptlB iiHVB. 5, Tk* pmumnliL •, Tin Bi. 
dun* ntrhianli T, 8,1, 10, U, 13, 19, Tbs origin a[ tenni fkln of enuUl Bem» 

896. The sclerotic coat is a dense, fibroaa membniiie', 
and invests about four fifths of the globe of the eye. It gives 
fonn to this organ, and serves for the attachment of the mua- 
cles that move the eye in various directions. This coat, from 
tbe bfiUiancy of its whiteness, is kaowa by the name of " ths 

891. Naaw til* eoal» o( the eye. 895. Hmno tha buman of tha f. 
BipUin flg. 137. 890i De«dbe tl» sclerotic oont 



nUfe of Ae flyfl." AMCstidAy, tba Ktleratbi coat piesenb a 
h«mlIodedgt, irtuohMcaTea th«eorM« in the mmemfiha 
K watcli-glBM ia receiTed by the gioove la its cam. 
■ 997. The COKMKA is tbv tnuupatrnt pfogeeting layer, that 
Mwma Ae Krierior fifth of tb« ^obe of the eyv. In finin, ii 
is circular, conTexo-^oncavei and FeveiiiUM a wotch-^aaf. 
It ia received by its edge, which is ahaj^ aod thin, within the 
bcrrelled banter of the sclerotie, lo which it is firmly attached, 
"nte cornea is ooa^Msed of seTeial concentric layers; its 
blood-veaaels are so smali that they exclude the red particles 
altogether, and admit naihing but serum. 

896. Tbe choroid coat is a vascular membrane, i^ a ricb 
chocolate-brown < a deep 

black color within e acle- 

rotic, by an eztret asssge 

of nerves and n th Ae 

retina. The choi layen. 

It secretes upon i called 

fig-vunfuiK ni'gr in the 

AiDction of vision. 

899. The IBIS indif- 

ferent peiBona. It forma a partition between tbe anterior and 
posterior chambers of the eye, and is pierced by a circular 
opening, which is called the pmpil. It is composed of two 
layers. The radiatjag fibres of the anterior layer coovei^ 
imm the circumference to the coitre. Through the action of 
these radiating fibres the pupil is dilated. The circular flbrea 
surround the pupil, and by their action produce contraction of 
Ua area. The posterior layer is of a deep purple tint, and ia 
called v-o^a, from its resemblance in crAot to a ripe grape. 

So* tn Qtit coit and the contra imitcd ? SS7. Bemibe Ui« eonm. 
MS. WUat (■ tbe color of the eMenil ntrfcea oT t]w dotold MMt T Of 
tk* intanul { How ii It oonnMtod eitBwiUjr i How intankUy ? Wbst 
don thi* mnnlwuig aecreta upon itj inleraml (ni&cc ? a9S. DsM^b* tha 
w«. Of bow many Wjma of flt>rei u tha Irii eompaiedr What la thf 
nxiUoii of tha ladlatiiiK Atm ? Of the eiiralar ? 



mnoxT or na otattn o» nstAii; tOV- 

900: *!%« ciuAVT nmoxMBs comurt of tt BnnAeF of triaa.' 
gutar folds, (onaed, appsreotly, by die pIsitiDg of An intmutl 
layer at die efaonnd coat Theylie sboot uKty b nvmber.' 
Their external border is continuouB .with ifae intereal Iay«r of 
ths choroid coat The eeatrat boi^r k frae, and rest* ngaiut 
the eireunf«rM)ee of Ae cryatalUiKt le^. TtWM jan ca iw w t 
are eovevad by a layer of the pigmoMum Kigmm. 

V^ IM. 



Fig. 138. A vtM* of lb* uurior tpant at ( tmann* hcHm of Ite ileta al 

Um aye, iMa ftom irHhtB. I, ThtlWMsd edis of UMibng esaB— Klamilc, th» 

nclioB Utiit Um uh. 4, Tba cUICrr inMaei. S, Tb* tailBfta uterlDC boflH 
of tlH rMlH. 

901. The BBTJHA Is composed of ihme layen: The ex- 
ternal ; middle, cv nervona ; and intenm), or vaaoulw. The 
external membrane is e]ttremety thin, and is aeva as a ftocco- 
lent &lm, when the eye ia auspeoded in water. The Uarvoua 
membrane it the ffiqmnsioB of ^e opUc nerM, and fcrnn a 
thin, twni-tnuisparent, bluish-white layer. The vascuhu 

WO. How «w the elUtrj proe«i*c« fontwd ( Wh«t a(»»«g. ISSeiHMtf 
Ml. Of how ia»nj l»j«» is tho reUn> eompoKd f JinaOM the aitarul 
|»]rc9. Th« Bemnu Ujei. ^ 



AHATOHTf noTttOLOGT, 4kiu» nroisn« 

roeg^tMit cwiiigti of Ao ym m ificitfioB* of a nvnute lortofy md 
ki aooompuiying voin. This Tmscular layer forms ^intinct 
Bkoatht for (he aenrout pafMUs, which eonntitute the iimer 
Mrfiikeoof thevetioa. 

9QSL The aqiteovo Boicom is oUuated m the antorior and 
posterior cham^rs «f tho eyo^ It is aa albumtooua fluids 
having an alMiao leac^iQA, Its specifiognvity is a yery littlo 
greater than distilled water. The anterior chamher is the 
space intervening between 4he cwnea, in front, and the iris 
and pupil, behind. The posterior chamber is the narrow 
space, less than half a line in depth, bounded by the posterior 
surface of the iris and pupil, in front, and by the ciliary pro- 
cesses and cr3rstalline lens, behind. The two chambers are 
lined by a thin layer, the secreting membrane of the aqueous 
humor. 

903. The crtstalline humor, or lens, is situated imme* 
diately behind the pupil, and b surrounded by the ciliary 
processes. This humor is more convex on the posterior than 
on the anterior surfkce, and, in different portions of the sur- 
face of each, tiie convexity varies from their oval character. 
It is imbedded in the anterior part of the vitreous humor, from 
which it is separated by a thin membrane, and is invested by 
a transparent elastic membrane, called the capsule of ^ lens. 
The lens consists of concentric layers, disposed like the coats 
of an onion. The external layer is soft, and each successive 
one increases in iinnBesa until the cential layer forms a hard- 
ened nucleus. These layers are be^ demonstrated by boilings 
or by immerwon m alcohic^ when t)iey sapsjrate easily from 
each Q&er. 

OhterwUumM^ 1st Tlie lens in the eye of a fish is round. 

The Tasenlar lajer. 902. Where is the aqueoiw hmnor situated ? Whst 
fMit vf theeye is cidled the mterior chamber ? The p o s ter i or ehaasbsr? 
With wha4 are the chambers lined ? 903. Where is the crystalline humof 
situated? With what is it surrounded ? Of what does t^ae lens consist ^ 
How are these layers best demonstrated ? What is produced when tht 
lens, or its inTostiiiff membrane, is changed in structure ? 



JMATOMX AT m eioABs or .-rmtm. SM 

^e a Hlo W, >Bd ha»Ae mm afpesme«,«bBabiriM, at flie 
IpiM ot tbs Kumaa qr«. 

2d. Wfaen tha cryM^Uno leM, or bs invMliag nMoibiSBv* 
M ckasged is itructure, so u to pmeat the nyw of li^l pttM- 
iagtotbe ntiaa, tka tfiectioii is called a eoMnid 



•.•.1 

9Q 

glolw 

aqueous humor, but b more dense, and ilffat from (he aque- 
ous in thia important particular, that it has not the powei 
of re-producing itself. If by accident it is discharged, the eye 
ia irrecoverably lost ; while the aqueous humor may he let out, 
and will be again restored. It ia enclosed in a delicate mem- 
bnne, called the hy'a-loid, which sends processes into the 
interior of Ae globe of the eye, fonni^ Ae ceUa in which 
the humor Is retained. 

9(H. Seu^lke (he vitiMU hsnoc How do— Oit hamat diiftt fton O* 
aqneotu ? Wb*t membniw eneloaa iba Titreoni hamsr i . ■ 



4B0 .Mmtitaia, nMndsoar, ahs arsisitl. 

(^KhMtim. TbB ttvem« of Urn si^a& can be eeea by 
fint freezing the eye of a riieep or mi ox ; it then eaa be cot 
IB *«ni>M diiBotiant, and «Kcb partaepsntelyemiifaied. 

SO^. Tbfr innnM •( tfa« eye am n In imaib«r. They 
am attached, at oabeztmBu^, to the bo&esof the Mbit beluiri 
the eye ; at the other eTtremity, they are inserted by broad, 
tbin tendoDi, near the junctioii of the ccwnea with tbe sclerotic 
eoet Tbe while, pe&riy appearuoe vS tbe eye ia caused by 
these tendons. 

^. IM. 



~ Tlia optic nms. C, Tlw trociilM, wfuUtjiwr wMtt«Mffllw— In JMIK 
9 bone ta legn ibart ind Mow tiM «j*. 

Olitervatiou, If tbe exteniial mascle is ttx> shut, the eye 
turned out) producing the *' irall eye." If the internal 

9D6. Haw muj niuclu hu tbe cfe ? OIt* their altechiimtL What 
«»•«• flis pwirjy iLppuTBBce of »h» BJB f THiM do«i fig. 140 repnwnit 
Vkat ictk* ai^M If Hu MttcnMl mtuO* t» MmtMetcd? Tha IntMnal 
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mm6k& i» «oifferaeted, tbe eye is tumed ittl»tuxl^ toward tlie 
nose It k then called a ^ cross eye.** 

906« The nKynsonira osgahs are the Or^HU^ Efdftmn^ 
BfMdiy flEDd Lttekrtf^nud Apparatus, 

907. The OBiMt are deep, bony sodtets, in which the 
^obes of the eyes are situated. They have the form of a 
cmie, the base of which is open and directed forward. The 
beftom of tiie or^ts is pureed by a large hole, wltach gives ' 
p as sage to the optic nerve. These cavities are lined widi a 
thick eorfiion of fkt, in order that the eyes may tnovcr in all 
direfetKMiis, wkh perfect freedom and withoot friction. 

90&« The BVKBEOWS are two projecting arches of integn- 
meiit, <:eveted ii^di short, thick hairs, which form tiie upper 
boundary of the orbits. The eyebrows are so arranged that' 
they prevent the moisture that accumulates on the forehead, 
in free perspbation, from flowing into die eye, and also riiade 
these oigana firom too vivid light 

909. The etblids are two movable curtains placed in 
front <^ the eye. They have a delicate skin on the outside, 
muscidto fibres benea^, and a nanrow cartHctge on their edges, 
which tends to preserve the shape of &e lid. Internally, they 
are fined by a smooth membrane, which is reflected over die ' 
fiOBt of ^ eye upon the sclerotica. This membrane is called ' 
the eottjtmot^va. It secretes the fhiid diat moistens and lubri- 
cates the e3re, and which causes die eyelids to open and shut 
without friction. 

Observation, When the portion of tMs membrane that 
is reflected over the globe of the eye, is inflamed, there is 
frequently a deposition <^ whitish material, called lymph. This 
accounts for the films, opacities, and white spots seen upon 
the eye after the inflammation has subsided. 

906. Name the protecting organs of the eye. 907. Describe the orbits. 
How toe the movements of the eye fiunlitoted ? 908. Describe the eye- 
brows. What does this nrangement prercnt ? 909. Describe the eyelids. 
Vmat ig the use (tf the ccJiytmctiYa ? How are the white spots firequently 
■een upon the eye accounted for ? 

%4* 



4M'. AlUTOlUr, VHTSUHiOGT, ANI» HTWUIB. 

910. Th«ro ai». fbuiid fleyend saall j^iu^di joa tht a- 
tcrnal surface of the cartilage^ which have the aj^iearaiice of 
parallel strings of pearls. They open hy miaiite apertwss 
upon tlie edges of the lids. The secietioQ from these ^ands 
prevents the edges of the eyelids from being united during 
sleep. 

911. The edges of the eyelids are furnished with a tripU 
row of longf thick hairs, called eydoihe^ which curve upward 
from the upper lid, and downward from the loirer, so that 
they may not interlace with each other in the closure of the 
eyelids. These -appendages of the eye, by closing, not 
only protect it from moisture, but from dust, particulaxi^ 
during sleep. They likewise, by their movements in opea- 
ii^ and shutting, spread the lubricating fluid equally over 
the eye. 

919. The LACHBTMAL APPARATUS, which secrotes the teais, 
consists of the Lachrymal Gland with its ducts, Lachrymal 
(kauUSf and the Nasal Duct. 

913. The LACHBTBiAL GLAND is situated at the upper and 
outer angle of the orbit It is about three quarters of an inch 
in length, flattened and oval in shape, and occupies a depcee- 
sion in the orbital {date of the frcmtal bone. Ten or twelve 
small ducts pass from this gland, and open upon the upper 
eyelid, where they pour upon tiie cc^junotiva the lachrymal 
fluid, or tears. This secretion is maintained while we are 
asleep, as well as when we are awake. The eye from this 
cause is kept constantly mcHst 

914. The LACHBYMAi. CANALS Commence at minute (^[>en« 
Lags upon the free borders of each eyelid, near the internal 



910. What are found on the internal surface of the cartilage of the ejt* 
lids ? Where do they open, and what is their use ? 911. With what are the 
edges of the eyelids furnished? What are their uses ? 912. Of whatdoet 
the lachrymal apparatus consist? 913. Describe the lachrymal gland. 
How many ducts pass from this gland, and what do they conT«y to the 
eye? Why is th,e eye constantly moiat ? 9U. Where do the lachrymal 
canals commence ? 
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angle of the tje, by two small orifices, called pmtfUt laeh-rf- 
vu^H-a, (tear points.) Each of these points communieata 
with the sac at the upper part of the nasal duct. 

915. The KASAL DUCT is a short canal, about three quarten 
of an inch in length, (firecled downward aad backward to the 
inferior channel of the nose, where it terminatea by an ex- 
panded orifice. 

Kg. HI. 



Fifr Mt. 1, Tba lictoTnul 
■■kasf tteUMldoM. 

916. "Hie fluid (tears) secreted by the lachrymal f^uid^ia 
conveyed to the eye by the small ducts before deecribed. It 
is then iml^bed by the puncta tachrymalia, and carried by the 
lachrymal canals into the lachrymal sac, from which it is 
passed to the nasal cavities by the nasal ducts. 

■Wlurt H* tli«T C«U»d > ■Wltk irli»t do they coiiimunjt*» ? 91S. De- 
■cribs the Haul dnet. 916. How »w the tMi» ooiiT*7eil from the UehrjniB) 
gland to the nose i 



4M tMJomn, vwaumoar. m KtmsB. 



CHAPTER XLT. 

PHTSIOLOaY OF THE ORGANS OF VISIOIT. 

917. To comprehend the ^eory of ymon, it is not suffi- 
cient to know the structure of the eye. We must be familiar 
irith some of the properties of a subftile fluid, which is con- 
stantly emanating from all himinous bodiesj called U^ht. 

918. It is the province of natulai pUIosophy, radier than 
ph3rsiology, to entco* minutely uptm the properties of li^t 
It may be observe, hcrwefer, that, when light passes through 
any medium of the same density, the rays are in straight 
lines ; but, when it passes from one medium into another (^ 
difieront density, it is refracted, or turned from a strai^ 
course, unless it strikes the medium in a perpendicufer 
direction— then light passes through without a change of 

919. Wh^ a ray 6f light meels wkh a body, it ^faer 
passes through it, or is reflected by it, or it may be absorbed. 
A^gain» ia proportiiMi as ^le rays of li^t become distiuit from 
the body fron which they ^Enaaate, they divei^ one fiom 
the other^ la accordance with fte laws of optics, the rays 
of figfat^ in^ passing fluroi^ an optical instrnnient Bke 4he ^e, 
must cross each odier^ and thus produce an inverted image 
ai ihe olject from which the rays proceed. With the geoerai 



917—- 933. Give the physiologic of the organs of vision, 917. TVliat is neces* 
■ary in order to understand the theory of rision ? 918. When light passes 
through a medium of the same density, in what direction will be its rays ? 
Of a different density ? What exception ? 919. When light meets with 
a body, what takes plaoe ? What is said bi refereace to rays of light xa 
PM8i9g through the eye? 
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vi#w of Ae fl^Qctore oC Ifao cgroy'we wil turn ^xarahle the 
use <^ ««Gb pan in tli9 fvactliii of yinoD. 

S3G. Tlie scleiotio ooot iM)e oidfgms lorn tD the bad^ 
ef 4>e eye, kit fvotoetkn to ^ ialezior and ^nom dotieKte 
pacts. 1^ choroid ooal seems to be ehiefy cpiapmcd of a 
tissiie of nerves and minute blood-vesselB f the latler ghw 
memvAaknt to te diiesant parts «f the ^«. ^ One of the 
uses of this ooat is, to absorb the rays of fight unmodbttely 
after they have passed throo^^ die retina. This is eieotad 
hy the bbek pigment that liaes ki inner mnrfaau Wore it 
vot Ibr ^as {Irortslont light would be too iBteass, and Tiasn 
indistinct 

O&acrMtfioa* In aU)iBos, where ther^^ is an mbsehce df the 
blaffk pifpnent, the rays of li^^t traverse the ins, and ev<0n 
Ae dboToid ooat, and so overwhelm the eye with Itg^t, tkil 
tlMir vision is quite imperlect, except m the dimness of 
ecvening,.^* at ni^. la the manufacture of optical insbv- 
Kients, care is taken to color their interior black, ior the same 
oli^^ot, namely,^ abso^don c^ scattered rays» 

921. The kis, by means <^ Us powers of expansion and 
eoitra^on, regulates the qimntity of H^t admitted teough 
the pupil. If tiie iris is thin, and the rays oi light pass 
1h*^»^ its substance^ tibey aie immediately ahai^bed by the 
nrea, and, if that kyor be insufficient^ they »ra taken 1^ by 
th» Uack pigm^ of the choroid coat. 
. 0&«arva<»(m. When^we look toMfmid the bottom of te ^e, 
the pupil appears like a black spot, ii^stead of flm o pe mag. 
I%i8 is esused by seeing the blade p^awiM through the Mina 
«nd Immocs of the ^re^ 

aaO. What k th* «M0f the Microtia «oat? Of n^kat is tb« thatoUi 
eoatehi«S J composed? What is the use of this coat ? How ii it effected ? 
y^h»i is said of albinos^ What care is taken in Qte manufkctvre of 
optical iastmnients ? 921. What is the use of the iris ? When we looh 
toward the bottom of the ^ye, why does the pupiT look like a black spot, 

instead of aa openias^ 



4MS ' ABATomaty -nawmhcmt^'AKM tn^ax^ 

' 9U. Tiiec<miea,&Bdtb»aq«wk>u8,Gry)rtaRiae,ftfidTitve^ 
humors, are transparent^ to liHit rajs of light trairerBe tbeae 
fafts of the ejpe, and ftiU. upon tba retknu llie oAoe of 
Ikoae humon and tiie eomea is to refract die nym of U^t in 
auoh paeporlioit as to direct the image m ^m most fiiY<»«bie 
manner upon the retiluu ' 

988. The oAce of Ae relma is to reoeiro the imp rose ioo 
joi dto rays of fight whiel^ lea^e an oligect at which we look, 
and it ia upon it that a smsdl but very dear image of that 
olqect'is iormed. The impression thus produced is tnoii- 
mkted hf .the optic nerve to the brain, winch receives the 
sensation. This constitutes vision. 

934. The optic nerve has but one function, that ai sight 

fieosibility is conlerved on this organ by a large branQh fion 

the fifth pair of nerves, which ramifies upon the dii^uft 

parte oi Ae eye and its appendages. Theae parte, however, 

.receive some nervcHis filament from the seventh pur. 

Obtarpotions* 1st The large number cf sensitive ner^ 
vous filaments renders the visual organ very im|Mressible to 
bodies that cause irritation, m dust, or intense light. This 
compels us to use due care to i^eld the eye from die inAi- 
eoce of agente diat would impair Kxt destroy vision. 

2d. Altiiough particles of dust, wfa^i in contact w^ ths 

delicate parts of the eye, induce severe pain, yet these parii 

may be cut in sui^cal operations, and the patient's sofiferiBgi 

,are not as great as when an incisdon is made in the skin to 

is m o ve a^mail tumor. 

905. DifiSdrent degrees of denAty^ as abready menfioDed, 
modify the refractory power of any traa^MUient medism. It 
is found, on examinatioa, that the xximea, the vitieoys, the 



922. What if the at s of the cornea, aqveous^ czxttaUine^ and Titretei 
humors? 923. What is the ofiioe of. the retiaa? .92i. What is tht 
fuoet^ of the optic nerre ? How is sensihilitj confeoed on this onan} 
Give the lat observation in this connection. The 2d obaerratioik 
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eiyMJIiae, wid Ihe wq^a^wu' liamore, hare each, s^remny, 
Tarious degraM of donsity ; and that the crystalline lens, «i 
its cixcomfetenee, is lesir dense than at its centre. These 
cncumslaivoett liiodify the direction of Ae refraction of the 
rays of light, in their passage from the cornea to the retina. 

926w The refracting powers of the plane, convex, cottcave, 
ptano-coAvax, plano-ccmcaTe, and ooncavo-convex lenses,* 
are difierrat. ' The cornea and aqneons htimors are convexo- 
conoaTe, the vttr»ou^ humor is concaro^convex, while the 
crystalline fatnnor is a convexo-convex medium. (Fig. 189.) 

Fig. 142. 

1 t 94 6i78 




Fig. 149L The fornn of the diffsrent Iraiea. 1, A pkuie leiia. % A globe 
3, A cooTexo-ecMiTox lens. 4, A plano-conTez lent. 5, A cotic«vo-eonc«i>9 Itno. 
0, A plano-ooncave lent. If, Heniscai. 8, A concavo^onvez leni. 

SOT. The difEerent degrees pf e<Mivexity or concavity also 
modify the lefimctiag chancter of transparent mediums. 
Tbe ory^alliae lens is of d^rent degrees of convexity on 
ha two sides. The convex surfaces of the aqneobs a|)d 
vitreous hnmots are segments of circles, of different diame 
ten firom ^eir concave surfaces. (Pig. 139.) All th<5se 

■ I J I I I !■ I H ill ■ i 

• The refracting character of differentlj-fbonied ksses la iUturtratad 
in the worka on Natural Philosophy, to which the pupil it zefexred. 

925. Have the cornea and the humors of the eye different degree* of 
density } What is said of the crystalline lens ? What effect has th^ 
Afferent density of the parts of the eye upon the light admitted to this 
or^^n ? 926. What hind of lenses do the humors exhibit I 027. What 
niodiflea the refracting powers of transparent mediums ? How does thia 
priaeiple apply to the humors of the eye ? 



cjjrnnwtino— 9/6tl AnibM ii D fk i wwo th«» vefrietuig 
t^r of tbe risuid oi;0Kik -Tl^ achromatic wemx^iamA of 
U)9 tenngp«Tent fefiactiiif aMdiuoMof . tM oj^, pemodies 
dbe «j[>cnatioo of x^fxnctioii ia tb« ^AShtwai portioaA of te 

928* Afaia, the refractiiig: power of hmm is mddiftadi by 
Ihfiix convejuty ot coDcavity. T^a aioio ooavax a Isim it, 
tha shorter the disteoKpe frookthe rafiactuB^ mecbiim, when 
^ diflbient re£racted laya coaverge to a £6euak To adapt 
the eye ^ view olijeolB at di&reat diaifancea» mqubea a 
change in the refracting power <^ some of the transparent 
mediums of the eye. 

929. Both surfaoes of the orysti^line lens are oval, not 
spherical^ and the refraction of the rays of light is. mamly 
effected in this portion of the eyev Change die inclination 
of this iena^ so d»t different portions oi its antericnr aurfoce 
shall be directly behind iht pupil, and its refracting power is 
increased or diminished, as the'sur^Mse presented is more or 
leas convex. 

980. To view objects at a distance, a more convex lens is 
needed than in examining articles very near the eye; and 
fbia oigam icom ila atnictura* has tha power of adaptatioa to 
different di»tanoes« The act iaa of Iha ciliary processaa 
cbangea th»inplination of iha <9[ystiittine kna, whiok modifies 
tfae refiactMNi of rwytk of light -pcoceediag froaa objaeti lo 
which the eye is d^^seted^ Without tkia, or aeitoe o^r 
a dap tin g poweEC, a picture of ot^ecta at d^feraet diatanoea 
would not be formed upon the retina, and the vision of every 
person would be defective, except in reference fo objects at 
certain definite distances from the eye. 



Ml Ifhat modiflei th* refirmcting power of leniat? THuit k moMtiij 
to idapt fhe eye to tIcw objects at different distuices i 028. WImbb Is ilM 
fefraofida of ike rayi of Bght maialj efbcted? ^90. Whm w Tkw 
ol»jeeta at a djatasee, what kixkd of lena U reqoizvd ? Hm t|ia aja tfn 
P*>»«r ^adaptiBt itself to dUfer^tdiatancei? How is it •Ibatod I 
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Obaert)iUio». It ia well knotrn that a wpante image » 
formed on each eye, and, if they are not in the same direc- 
tion, the object* will appear double. Ttua U proved by 
pressiBg one eye, so that the rays of light cannot enter It in 
the same directioD as they do in the other ; conBequeotly, the 
vision is double. 

931. By Hm action Of the mueclea of the eye, it ia timed 
in different diieetiona, ao that objecta can be ezamiaed upco 
each side, as well as in front, without ti^ming the body. By 
d*e ^ight or intrase action of the atiaight muscle^ the eye ia 
more or lesa compresBed, and the form of the globe ia 
changed, together with the relative poeiti<nt* of the difieient 
humom. This modification alao adapts the eye to view ob- 
jects at different diataocea. 

. ^ io- 



ns. lO- I, A pen, (D Innrtod hufa of w^ieli li puliiUid an Uw nllu et Om 
sye, >t3. Tbg Inafcofan objeeu upontlie tipanilon of Uh opcCc nem, la lBT«iMd 
In- Uh tiilni oT tb* nyii at Ufbt flsa objtcti m ibtj whwh tb> fufiL 

Obtenation. If. the eye is fixed for a time on some object 
which is distinguished with difiiculty, there is a painful sensa- 
tion, similar to that experienced by other muscles of the body 
when used too long. This is called " straining the eye." 

932. When the refraction cX the rays of light is too great, 
as in over^convexity of the cornea, or the crystalline lens, or 
die vitreous humor, or all of them, the image is formed a 

■Wliitai>e»%.143reiffeient? 931. Whr cm we «ec obj«ta »t a* «id» 
u well u hi front of ths ere, withont tntning «w body i Whrt b Um 
«&Bt wlwa the »!• li «xrt on Ml ot(«* A^ ti i»*lrtinBttf ••« » 
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little in front of (he retma. Peirtons thus adboted cannot «ee 
distinctly, except at a veiy sh6rt distance. This infinnity 
fe called near J or short^sightednees, ^hb defect isr in a great 
tneasui^ obviated by the nse of eoiicave glasses, wiiich aoatler 
fte Itrminoiis rays, and th^ ce«n1|3i4)alance te too sdroag 
refracting force of the eye. 

988. When the difibrent parts of Ike eye are not sufficient- 
ly convex, the image is f^mned be^wnd the retina, mad thus 
only disttant objects are disdnody seein. This d^ect b called 
l<mg'SighMne8$* The tebleness in the rafraeiii^ powder ^ 
the eye may be caKissd by (fiaease; but usually it is a conse- 
tinence of old age, and is remedied bywea^ring speotaeles 
*witli convex glasses. 
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934. Tki epe, ^e oG^ organs qf ike fo%, should he 
f»ed, and then rested. -^}£ we look intently at an ofegect for 
a long^ ^me, the eye becoift^ ^vrearied, «id tho ptyirer of 
vision diminfehed. Tfhe observance^ this rule is paiticular- 
ly needful to tbose W^ose eyes are weak, a9d^.|)redis|k)8ed to 
inflammation. On the contrary, if the eye is not ^t^ed into 
iiction, its functions are ei^feebled. 

935. ^I^ddeu iransUions of light sJiouId le avoided. The 
iris enlarges or contracts, as the light that falls upon the eye 
is faint Cr strong ; but the choice b not instantaneous. 



932. What is short-sightedness ? How is the defect remedied ? 968. ^VfhtX 
if long-sightedness? H<»w is th« defect remedied? MA ' Ma . Qimikt 
-k^fgitm tf the 9rg%n^^f vimn^ 034., Do the .teme princqilet applj %m the 
use of the eye as to other organs ? What is the effect if the eye is fixed 
intently on an ohject for a long time? What results if the eTe is net 
called into action? 935. Why shottld sudden lniis£tia«s of Ugbt 'It 
^avoided ? 

iVbCi. Let t^ aiM^my and pJgrwolpgy of the cyt be renewed ftea 
•«•. laOMd m^^ imm W¥ i rffWiMl <»UUnepto>t^Ji». iQ. 
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Hence the imperfect vision in passing from a strong to a dim 
light, and the overwhelming sensation experienced on emerg- 
ing from a dimly-lighted apartment to one brilliantl)^ illu- 
minated. A common cause of <im-atir-o^n5, or paralysis of 
the retina, is, using the eye for a long time in a very intense 
light. 

936. Long-continued oblique positions of the eye should ^ 
avoided^ when vienring objects. If the eye is turned obliquely 
for a long time in viewing objects, it may produce an unnnt- 
oral contraction of the muscle called into action. This con- 
traction of the muscle is termed stra-his'mus^ or cross-eye. 
The practice of imitating the appearance of a person thus 
afiected, is injudicious, as the imitation, designed to be tem- 
porary, may become permanent. 

Observation. The vision of a "cross-eye'' is always 
defective. In general, only one eye is called into action, in 
viewing the object to which the mind is directed. This 
defect can be remedied by a surgical operation, which also 
corrects the position of the eye. 

* 937. Children should be trained to use the eye upon objects 
od difftrent distances, ' This is necessary, in order that the 
vision may be correct when objects at various distances a^e 
viewed. Any action unnatural to the muscles, if frequently 
repeated, may and will modify the character and action of 
the parts so operated upon. If a limb, as the arm, be kopt 
Hexed for a long time, one set of museles will be relaxed and 
elongated, and another will be shortened, and its contractile 
power will be increased. The same principle is true of 
the eye. 

What causes palsy of the retina ? 936. Why should we avoid oblique 
positions of the eye in viewing objects ? What is said of the practice of 
imitatiag persons thus affected ? What is said In reference to the vision 
of a «* cross-eye " ? 937. Why should children be trained to use the eye 
upon objects at differeixt distances ? What is the effect if an unnatural 
action pf the muscles is frequently repeated ? Does the same principle 
•l^ly to the eye ? 
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938. In viewing oljjects very near the eye, the ciliary 
processes are called into actipn to produce a proper inclina- 
tion of the crystalline lens, so that the rays of light may be 
properly refracted to form a perfect image on the retina. In 
looking at objects at a great distancet the ciliary processes 
are called into a different action, to produce a different in- 
clination (^ the lens. Let either of these actions be repeated, 
again and again, for weeks and months, and they will become 
natural, and the acquired inclination will be permanent. 

939. From the preceding principle, a person becomes 
short or long sighted, as the objects to which the eye b usually 
directed are near or remote. This is one reason why scholars, 
watchmakers, and artisans, who bring minute objects near the 
eye to examine them, are short-sighted, and why hunters and 
sailors, who are habituated to view objects at a distance, are 
long-sighted. 

Observation. In .the management of children, whether in 
the nursery or school-room, it is very important that their 
books, or articles upon which they may labor, should be held 
at an appropriate distance from the eye. Were this attended 
to by the parent or instructor, we should not see so many 
persons with defective vision. 

940. Cleanliness, as well as the health of the eye, require 
that it be bathed every morning with pure water, either cold 
or tepid, accompanied with as little rubbing or friction as 
possible. In all instances, the secretion from the lachrymal 
glands, that sometimes collects at the angle of the eye, should 
be removed, as it contains saline matter. . 

941. When small particles, or dust, get upon the eyje, they 
produce much inconvenience, which is oAen increased by 

93&. 'What is the effect of repeatedly using the eye in one direction ? 
939. Why are artisans and scholars generally short-sighted ? Why are 
sailors and hunters long-sighted ? How can defective Vision in a great 
degree be prevented ? 940. What reasons are there for bathing the eya? 
Wl. How can dust and other small particles be removed from the eye ? 
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» 

harsh attempts to remove them. The individual should be 
placed before a strong light, the lids held open with one 
hand, or by another person, and the particles removed with 
the comer of a fine linen or silk handkerchief. 

942. Sometimes the substance is c<mcea]ed under the 
upper eyelid, and it may then be exposed by turning back 
the lid in the following manner : Ttike a knitting-needle, or 
small, slender piece of sticic, which is perfectly smooth, and 
place it^ over the upper lid, in contact with, and just under 
the edge of the orbit ; then, holding it firmly, seize the eye- 
ladies with the fingers of the disengaged hand, and gently 
torn the lid back over the stick or needle. The inner side 
of the lid can then be examined, and any substance removed 
that may have been there concecded. Too many trnds ought 
not to be made, if unsuccessful, as much inflammation may 
be induced ; but a surgeon should be consulted as soon as 
possible. 

ObservatUn. Eyestones ought never to be plaeed in the 
63^6, as they often cause more pain and irritation than the evil 
which they are intended to remedy. 



942. How remoT^ from the nppet eyelid ? Why ihoukl not eyMtonw 
be used? 

35» 
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CHAPTER XLVI. 

THB 8SK6B OF HBABINa. 

948. Th< Bense of heaiTing is next in importance to that 
of rision. Through this sense wo axe enabled to perceive 
sounds, that not only subserve to oax comfort and pleasure, 
but are instrumental in pnnnoting our intellectual enjt^rments; 
The oc^n of hearii^, or the eac, is one of die most corapU* 
oatod in the hunuui body. 

ANATOMY OF THE ORGANS OF HEARING. 

944. The ear is composed of three parts : 1st The £»- 
ttmcd Ear. 2d. The Tymfpan-tan, or middle ear^ 3d. The 
La'by'rinthj or internal ear. 

945. The external ear is composed of Wo parts : The 
Pin^nu^ ftuvHion df the ear,) and the Me^^tus AMd'ii^o'riAU 
Ex'ter'nus^ (auditory canal.) 

946. The pinna is a cartilaginous plate which surroimds 
the entrance of the auditory canal. It presents many ridges 
and furrows, arising from the folds of the cartilage that 
form it. 

Observation, The pinna, in many animals, is movable; 
in those that pursue their prey, it is generally directed for- 
ward ; in timid animals, as the hare and rabbit, it is directed 

943. "What is said of the importance of hearing ? Is the ear complicated 
in its structure ? 944 — ^962. Give the anatomy of the organs of hearing. 
944. Of how many parts is the ear composed ? Name them. 945. Gitc the 
parts of the external ear. 946. Describe the pinna. WhaJ is said in refer- 
ence to the p'jina of in iny animals ? 
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backward. In man, this part is but slightly under the control 
of the will, 

947. The meatus auditoritjs is a canal partly cartllagi* 
nous, aiKl partly bony, about an inch in length, which extends 
inward from the pinna to the Mem'hra-na Tym'pan-i^ (drum of 
the ear.) It is narrower in the middle than at the extremities. 
It is lined by an extremely thin pouch of cuticle, which, when 
witlidrawn, af\er maceration, preserves the form of the canal. 
Some stifi*, short hairs are also found in the interior of the 
channel, which stretch across the tube, and prevent the ingress 
of insects. Beneath the cuticle are a number of small folli* 
cles, which secrete the wax of the ear. 

Kg. 144. 






Fig. 144. A repwi e nt rtlon of Um four boBM of Um oar. Tke MBalleit is hlgUj 
magnified. Thii bono ia eariy matttred, and im Um adatt it becomes united wiUi tbo 
incus. TlMse bones araretainod in Uieir places and moved liytiifoe ligaments and four 



948. The meMbrana ttmpani is a thin, semi-transparent 
membrane, of an oval shape. It is about three eighths of an 
inch in diameter, and is inserted into a groove around the 
circumfereiK^e of the meatus, near its termination. This 
n^mbiane is placed obliquely across the area of that tube. 
It is concave toward the meatus, and convex toward the 
tympanum. 

949* The tympanum consist of an irregular bony cavity, 
situated within the temporal bone. It is bounded externally 
by the membrana tympam ; internally by its inner wall ; and 
in its circumference by the petrous portion of the temporal 

947. What is the meatus auditorius ? What is found in this canal ? What 
is their use ? Where is the wax of the ear secreted. 948 Poscribo tli« 
mMnbrana tympani, W. Where is the tympanum situated I 
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bona and mastoid cells. The tympsuum contains four small 
b(»ies, called the ot-Mt^u-la a*-di'ta. These are named sepa- 
ntely, the nuil'le-tu, in'au, tta'pea, and or-H&it-lar. 

950. There are ten openings in ihe'middle ear ; five large 
and five small. The larger openings are, the Me-a'Itu Avd- 
it-o'ri'Ut Ex-ter'tms, Fe-ner'lra 0-va'lia, (oval window,) Fe 
ne*'tra Ro-tw^da, (round window,) Mt^toid Cell*, and 

?!g. US. 



n|.i4s. . 

WT, Hd HiiilekrculHi nnak. «, Th> plaiu. •, The Mioilua audlloriui BiuniH. 
g, Tba BBBbnu IjinpuiL t, Tba IjrBpuniii. t, The lioiiei of tha sir. t, Tfei 
■MldialH unata. /, Hm t«cUm. t, Ttw VMiMt. i, Tba Ea^aahha lata 
i, TIm ludKaigi Bsrv*. 

951. The FENESTRA 0TALI3 IS the opening of communica- 
tion between the Ijmpanum and the vestibule. It is clomd 
by the foot of the stapes, or bone of the ear, and by tha lining 
membrane of both cavities. 

952, The fenestra rotunda serves to establish a com- 
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I between the tympanum and the codilea. It » 
closed by a proper membrane, as well as by the hning of both 



953. The jiastoid cells are very numerous, and occupy 
the whole of the interior of Ihe mastoid process of the tern- 
pomi bone, and part of the petrous bone. They commuuicaie, 
by a large, irregular opting, with the upper and posterioi 
circumference of the tympanum. 

mg. lie. 



IS tabrrinth Inld open. Tbli flours ti biglilj mignifled. 
cenlniL gioniaii of Uia Jabyrinth, iTesiiliule.) S, The fD»- 



954. The eostachian tube is a canal of communication, 
extending obliquely between the pharyn.i and the anterior 
circumference of the tympanum, hi structure it ia partly 



' Biplun Ig. 146. 9M. DetcrUle th« 
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fibro-cartUdginous oad partly bony. It is broad and expanded 
at its pharyngeal extcemily, and narrow and compressed al 
the tympanum. 

955. The small openings c^ the middle ear are for die 
entrance and exit of the chorda tympani, (a small nerve that 
crosses the drum of the ear,) and for the exit c^ the muscles 
that act upon the memtoma tympam and bones of the ear. 

956. The labyrinth consists of a membranous and a bony 
p<Nrtion. The bony labyrinth presents a series of cavities 
which are channelled through the substance of the petrous 
bone. It is situated betKreea theeavity of the tympanum and 
the Aud'il'O'ry Nerve. The labyrinth is divided into the 
Ves'ti-bule^ Seni'i'dr'cU'lar Canals^ and Coch'le-a. 

957. The vestibule is a small, three-cornered cavity, 
mtuated immediately within the inner wall of the tympanum. 

958. The semicircular canals are three bony passages 
which communicate with the vestibule, into which two of them 
open at both extremities, and the third at one extremity. 

959. The cochlea forms the anterior portion of the laby- 
rinth. It consists of a bony and gradually tapering canal, 
^bout one and a half inches in length, which makes two turns 
and a half, spirally, around a central axis, called the mo-di'o-lus. 
The modiolus is large near its base, where it corresponds 
%vith the first turn of the cochlea, and diminishes in diameter 
toward its extremity. 

960. The interior of the canal of the cochlea is partially 
divided into two passages^ by means of a bony and membra- 
nous plate. At the extremity of the modiolus, the two pas- 
sages communicate with each other. At the other extremity, 
one opens into the vestibule ; the other into the tympanum, by 

055, What passes through the small openings of the middle ear? 
956. Of what does the labyrinth consist ? Give the parts of the intnnal 
ear. 957. Describe the vestibule. 95&. What is said of the aemidfcoltf 
canals? 059. Why is the cochlea so called? Of what does it consist? 
960. How is the interior of the canal of the cotUe* 4i¥ided ? When do 
thej communiciftte with each other ? 
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the Jbrnmen rotunduin. The internal surface of the bonjr 
labyrinth U lined by a fibro-serous membrane. 

961. The membianous labyrinth is smaller in size, but a 
perfect counterpart, with respect to form, of the bony vestibule, 
cochlea, and semicircular canals. Within this labyrinth ar« 
two small, elon^ted sacs, which are filled with a fluid. 

Fig. U7. 



962. The auditoby nerve enlera the tempera! bone upon 
its internal surface, and divides into two branches, at the bot< 
torn of the cavity of the internal ear. These branches enter 
the structure of the elongated aa.cs and membranous labyrinth, 
radiating in all directions, and finally, they terminate upon 
the inner surface of the membrane, in minute papilke, resem- 
bling those of the retina. 

Bywliitu the mteniiJ labyrinth lined ? 951, Descrifc* th« meinbtmoni 
Ubninth, What do«9 fig. 147 npnttmt t 962. When dos* tk* tulOawj 
««rr* uiui and divida I Wheta do the btuichei ot Iha audittvy dots 
enter *iid tcnoinate i 
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CHAPTER XLVII. 

FHTSIOLOGT OF THB OBOANS OF HEABINO. 

963. HsAmmGis that ftmctioQ by which we obtain a knowl* 
edge of the fibnUofy modons<^ bodies, which constitute aoands. 
The precise fanction xftM die different paiits (^the ear is not 
known. 

964. The function of that part of the external ear which 
projects from the head is to collect sounds and reflect them 
into the meatus. 

965. The membrana tjmpani serves to fecOitate the traiM- 
mission of sounds, and also to moderate their intensity. It is 
so arranged that it can be relaxed or tightened. 

OhBtmaiiaiu This membrane, when healthy, has no spell- 
ing ; and it must be apparent diat the appreh^xmm which is 
oAen expressed, that insects will penetrate further, is ground- 
less. The pain is owing to the extreme sensibility of the 
membrana tympanL 

966. The supposed office of the tympanum is to transmit 
the vibrations made on the drum to the internal ear. This is 
ejected by the air which it contains, and by the chain of small 
bones that are enclosed in this cavity. 

967. The use of the Eustachian tube is to admit air into 
, the tympanum, which renders the pressure on both sides equal, 

and thus its membrane is kept in a proper state of tension. 

— • • ■ ^^ ■ --■ ■! - - f- 

WS— 071. Give t?te pfiynology of the orgam of hoarinff. 963. Whit if 
hearing ? Are the precise functiont of the different parts ef the ear known ? 
964. What is the fanction of the external ear ? 965. Of the membrana 
tympani ? What obseryation in reference to this memhrane ? 966. What ii 
the supposed office of the middle ear ? 967. What is the um of the St- 
itaehiaa tube ? 
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When near a ceimnn, or a field-piece, about 
beiog discharged, by opening the mouth the impression upon 
the auditory nerve will be diminished, and the unpleasant sen- 
sation lessened. This ia the result of the air in the middle ear 
escaping through the Custuchian tube, when the ribrations of 
ibe membraoa tympaa. are violent 

Tig. lU. 



Fig. I4& Arlewarnn UwpiiUaflbeeu. 1, The Iiibe Ihil lads la Utc IMmnl 

oTIba lahrrinlh, (veBlbule.) 8, B, ID, Thn umiclrtolu eanaU. 11, 19, Tlw e^tm. 
B«li oT Um cocblu. 13, The audilory Bcm. 14, The ebuHd (Mm tlia mldillB eu 
la tlM Ifanat, (EmUcbbui tubs.) 

968. But little is known of the function! of th« internal 
ear; its parts are filled with a watery fluid, in whieh ths fila- 
ments of the auditory nerve terminate. 
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969. Many o£ the parts just enumerated, aid in hearing, but 
are not absolutely essential to this sense. But if the vestibule 
and auditory nerve are diseased or destroyed, no sound is then 
perceived. K this sense is destroyed in early life, the person 
also loses the power of articulating words. Hence a man 
bom deaf is always dumb. 

970. The transmission of sound through the different parts 
of the ear will now be explained by aid of fig. 148. The 
vibrations of air are collected by the external ear, and con- 
ducted through the tube (1) to the drum of the ear, (2.) From 
the drum the vibrations pass along the chaia of bones, 
(3, 4, 5.) The heme & communicates with the internal ear, 
(7, 8, 9, 10, Uy 11, n, 12, 18, 13.) From the mtemal ear 
the imjpiwssioii is transmitted to the birain by the iiprve, (13.) 

971. The auditory nerve, like the optic, has but one ftmc- 
tion, that of special sensibility. The nerves which ftiinish 
the ear with ordinary sensibility, proceed from the fifth p«ir. 

HYGIBNH OP THE OBGANS QF HBAEINQ. 

972. Hearing, like the other senses, is eapable of veiy 
great improvement* By cultivation, the blind are enabled to 
judge with great accuracy the distance of bodies in motion, 
and even the height of buildings. . It is also capable of im- 
provement when all the other senses are perfect. Thus the 
Indian will distinguish sounds that are inaudible to the white 
man. 



969. What parts of the ear are essential in order to hear sounds? 
"What follows loss of hearing? 971. What is the office of the auditory 
nerve ? What nenres colivey ordinary sensibility to the car ? 972— 
-•78. Otoe the^ hygiene a^ the orgam <^heanng, 972. Is this sense capable 
of improvement ? How does this sense aid the blind ? . Is it also capable 
of improvement when aU the other senses are perfect ? In whom is this 
illustrated ? 

Nate. Let the anatomy and phsrsiology of the oi^ns of hearing to 
rariiiwedy from fig. 148, tt firom anatomical outline plate No. 10. 
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973. Acute hearing requires perfection in the structure and 
functions of the different parts of the ear, and that portion of 
the brain from which the auditory nerve proceeds. Deafness 
is by no means unfrequent. We will now advert to some of 
the common causes of imperfect hearing. 

974. The structure or functional action of the brain may 
be deranged by inflammation, by compression, or by debility, 
and produce deafness. The first is seen during inflammatory 
afl[ections of the brain, and in fevers; the second is seen in 
accidental injuries of the head ; the third is seen in old age, 
and afler severe diseases of the head, and fevers. In these 
cases, applications to, and operations upon, the ear do no good. 
The only remedy is to remove, if possible, the diseased con- 
dition of the brain. 

975. Imperfect hearing may be produced by the destruction 
of the membrana tympani, or removal of the bones of the 
ear, or the parts within the lab3rrinth. In these instanceSi 
medical treatment is of no avail, as the destroyed parts can- 
not be restored. 

976. Hearing may be rendered defective by a diminution 
of the vibratory character of the drum of the ean This nj^j 
result from a thickening of this membrane, or from an ap^ 
cumulation of wax upon its outer sur£[ice. The increased 
thickness is usually the result of inflammation^ either acute 
or chronic. The proper treatment is such as is efficient to 
remove inflammatory action. 

Observations. 1st. The introduction of heads of pins into 
the ear is a frequent cause of chronic inflammation of the 
membrana tympani. Hence this practice should never be 
adopted, and if acquire I, should be abandoned. 

973. On what does acute hearing depend? 974. State effects on the 
hearing in some conditions of the brain. How relieved? 975. Of the 
effect on hearing when the bones of the ear or the labyrinth are destroyed ? 
Is medical treatment of any avail ? 976. What conditions of the drum of 
the ear may impair hearing ? How relieved ? What is said of the intro- 
duction of piins to cleanse the ear ? 
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2d. The accumulations of viscid wax may be softened by 
dropping some animal oil into the ear, and tjien rendoving it by 
ejecting warm soap suds a few hours subsequent to the use of 
the oil. This may be repeated for several successive days. 

977. Hearing may be impaired by obstruction of the Eu- 
stachian tube. The closure of this canal diminishes the vibra^ 
tory character of the air within the tympanum, in the same 
manner as closing the opening in the side of a drum. For 
the same reason, enlarged tonsils, inflammation and ulceration 
of the fauces and nasal passages during and subsequent to an 
attack of scarlet fever, and the inflammation attending the 
** sore throat " in colds, are common causes of thb obstruc- 
tion. 

978. The treatment of such cases of defective hearing, is 
to have the tonsils, if enlarged, removed by a surgeon ; for 
the inflammation and thickening of the parts remedial means 
should be applied, directed by a skilful physician. The nos- 
trums for the cure of deafness are generally of an oleaginous 
character, and may be beneficial in cases of defective hearing 
caused by an accumulation of wax upon the dnlm of the ear, 
but in this respect they are no better than the ordinary animal 
oils. 



What ii the remedy where there is an aeoumulatien of wax ? 977. What 
ii the effect oiv hearing if the Eustachian tube is obstructed ? 97S. Wbat 
it the treatment when deafness is caused by inflammation or ulceration of 
the fauces ? What is said of the nostrums used for deafness i 
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CHAPTER XLVIII. 

MEANS OF PRESERVING THE HEALTH.* 

979. Our bodies are constituted in harmony with certain 
taws, and every person should learn these, in order to regu- 
late his actions and the performance of his duties, so that 
health may be unimpaired, and the power c^ enjoyment, 
activity, and usefulness continue while life lasts. 

980. It is a law of the bones and the muscles, that they 
should either be used in some vocation, or called into action 
by some social play and active sport. 

981. All admit that food is necessary to sustain life ; and 
unless it be of a proper quality, taken in proper quantities, and 
at proper times, the functions of the digestive organs will be 
deranged, and disease produced. 

982. Pure air is essential to the full enjoyment of health. 
The impure air of unventilated rooms may be breathed, and 
the effect be so gradual as not to arrest attention ; yet it is 
a violation of the physical laws, and, sooner or later, we pay 
the penalty in disease and suffering. 

983. The body also requires sleep ; and if it is not taken 
at the right time, or with regularity, we do not feel full refresh* 



* It is adviBed, that a thorough review of the hygiene of the pre- 
ceding chapters be given from the suggestions contained in this. 

979 Why is it incumbent on every person to learn the laws of health ? 
980. Give a law of the muscles. 981. In preservMig the health, is it neces- 
sary to give attention to the food which is eaten ? Why ? 982. What 
beside food is essential to the full enjoyment of health ? What is said of 
the impure air of unventilated rooms ? 963. What snould hn ebswed in 
regard to ileep ? 

36» 
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ment from ** tired nature^s sweet restorer.''* Let yonth be 
taught that *^ early to bed and early to rise '* gives him health 
and its attendant blessings. The brain, like other organs of 
the body, should be called into action at proper times. 

984. From the extent of the surface of the skin, and the 
close sympathy that exists between it and those organs whose 
office is, to remove the waste particles of matter from the 
body, it therefore becomes very important in the preservation 
of the health) that the functions of this membrane be properly 
maintained. 

985. The function of the circulatory and secretory organs, 
together with the operations of absorption and nutrition, should 
be steadily maintained, as vitality and the generation of ani- 
mal beat are intimately connected with these processes. In 
the proper performance of these functions, very much depends 
on the observance of the laws of the muscular, digestive, 
respiratory, dermoid, and nervous apparatuses. 

BEMOYAL OF BISEAfiB. 

986. It is seldom that a physician is called in the first 
stages of disease. At this important period, the treatment 
adopted should be proper and judicious, or the sufferings of 
the patient are increased, and life, to a greater or less degree, 
is jeopardized. Hence the utility of knowing what should he 
done^ and what should not be done in order that the health 
may be rapidly regained. 

987. In all instances of acute disease, it is proper to rest, 
not only the body, but the mind. To effbct this, Ae patieiit 
should cease from physical exertion, and also withdraw his 



984. Why shoald the . functions of tho skin be* properly maintained? 
985. Show the necessity of maintaining properly other Ainctions of th« 
system. 086. What is important in the first stages of disease ? .987. What 
..^.fin>fi«r in. all instances of acute disease ? How can it b« ejected ? 
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tiK>ughts fh»m Btudy mad business operations^ This should bo 
done, even if the person is but slightly indisposed. 

988. Select a room for a sick person that is exposed to as 
little external noise as possible, as impressions made on the 
organ of liearing greatly influence the nervous system. Likis- 
wise select a spacious, well-ventilated apartment, that has no 
superfluous furniture. The practice of placing a side person 
ia a small, ill-arranged, sleeping-room, when a more spacious 
loom can be used, is poor economy>.not to say unkind. 

989« Care is necessary in regulating the light of a sick- 
roonu While a strong light would produce an increased 
action of the vessels of the brain, a moderate light would bo 
an appropriate stimulus to this organ. It is seldom or netver 
necessary to exclude all light from the sick-chamber. 

990. A sick person, whether a child or an adult, should not 
be disturbed by visitors, even if their calls are short The 
excitement of meeting them is followed by a depression of the 
nervous system. The more dangerous and apparently nearer 
death the sick person is, the more rigorous should be the 
observance of this suggestion. Nor should the sick-room be 
opened to privileged classes ; for the excitement caused by a 
visit from relations and the virtuous, will do as much iiyury to 
the sick,^.as that produced by strangers and the vicious. 

99 1 . The custom of visiting and conversing with sick friends 
during the intervals of daily labor, and particularly on Sunday ^ 
is a great evil. No person will thus intrude herself in the sick* 
chamber who cares more for the welfare of the suSering friend 
than for the gratification of a sympatJietic curiosity. Inquiries 
can be made of the family respecting the sick, and compli- 
mentary or necessary messages can be communicated through 
the nurse. 



989. Whftt rooms fthould be seleeted for th« dck i Wky i 989i WlMt 
ig 8«id in re(<Brenoe^ to the quantity of light admittoA into a liok-roomi? 
990. What effMtha^coUcoa the lick? 99L What it aud of the outton 
of calling and conversing with the sick during th* in^itwb •£ dwly kb» i 
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niustration. While attending a Miss B., of N. H«, sick of 
fever, I pronounced her better, withdrew medicine, directed a 
simple, low diet, and the exclusion of all visitors. In the 
evening I was sent for to attend her. There was a vic^ent 
relapse into die disease, which continued to increase in sever* 
ity until the fourth day, when death terminated her sufferings. 
I learned that, soon afler I gave directions that no visiton 
be admitted into her room, several particular friends were per- 
mitted to enter ihe chamber and talk with the sick giil. Tlieir 
bonversation produced a severe headache ; and, to use the 
language of the patient^ ^^ it seemed as if their talk would 
kill me ; ^ and it did kiU her. 

99S. No zolid food should be taken- in fhe first stages of 
disecuse, even if the affection is slight The thirst can be 
allayed by drinking cold water, barley-water, and other prep- 
arations of an tmstimulating character. It is wrong to tempt 
the appetite of a person who i» indisposed. The cessation 
of a desire for food, is the warning of nature, that the system 
is in such a state that it cannot be digested. , 

993. When a patient is recovering from illness, the food 
ishould be simple, and in quantities not so great as to oppress 
the stomach. It should also be given witii regularity. ** Eat 
little and oflen," with no regard to regularity, is a pernicious 
practice. 

994. When a physician attends a sick person, he should 
have the special management of the food, particularly afier 
the medicine has been withdrawn and the patient is convales- 
cent The prevailing idea that every person may safely advise 
relative to food, or that the appetite of the convalescing per- 



Oire an illustration. 992. What suggestion relative to food in the first 
stages of disease ? How can the thirst be allayed ? 993. When th« 
l^tient is conralescent, how vhonld the Ibod be giren ? What is said of 
4he practice of eating '^Uttle and often'* ? 99i. Who should haT« the 
special management of fi>od When medtoiat ia withdrawn? What idea 
pNfvaily in the eaiMMmitv ? 



8QQ te a coipp tent i^o, 10 dangerous, and oamiot be too 
much censured. 

lUustratiqn. In 1832;,. I attended a Miss M., sick of feva& 
After an illnefits of a few days,, the fever abated, and I direct- 
ed a simple, unstimulating diet Business called me firom 
the town two days. During my absence^ a syiDpathtzulf« 
officious magtHi called ; found her weak, but impro?ing ; and 
told her she needed food to strengthen her ; and that ^ It 
would now do her good.^^ Accordingly^ eggs and a piece of 
beefsteak were prepared^ and given to the convalescent |^ 
She ate heartily, and the result was a relapse into a fev^ 
more yiolent dian the first attack. 

995. It is very important in disease that the skim he kepi 
deun. A free action . of the vessels of this part of ^ body 
exerts a great influence in removing disease from the internal 
organs, as well as keeping them in health. If the twenty or 
thirty ounces of waste, hurtful matter, that passes through the 
«^ pores '^ of the skin in twenty- four hours,, are not removed by 
frequent bathing apd d|ry rubbing, it deranges the action of 
the vessels that separate this waste matter from the blood, and 
thus increases the disease of the internal organs. 

JUtistraiion. Mrs. M. R., of N., Mass., was affiioted with 
disease of the lungs and cough. This was accompanied with 
a dry, inactive condition of the skin. . As medicine had no 
salutary effect in relieving her cough, she was induced by the 
advice of the clergyman of the parish to enter upon a sysKieim* 
atic course of bathing twice eveiy day. Soon the ddnbeoame 
sofl, its prc^r functions were restored, the disease of tha 
lungs yielded, and the cough disapp^red.. 

996. Every sick • person should br^the pure . air* The 
parer the blood diat courses through the body, the ^^reater the 

OiTe ftB iUHstrmiioil 0f t&e vvX tffceto attendSng mtf^ a» iiUft. 900. X>6e8 
^e Bkin exert a great mflaence in remoTing ditease from the internal 
oc^SBi* u weU at in keeping them in health? Qm an iUuftcatko^ 
900. Whjihould every •ickperK)n,particulariy. breaths fBMairi^ 
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*«fiei^ of §ie system to remove (fidease. The c^i^iiied, 
vitiated air of the sick-chamber, not unfrequentljr prolongs dis- 
ease ; and in many instaBces, the affection is ixoi only aggra- 
vated, but even rendered fated, by its injuiriotis infinences. 
« lUiistratidna. Ist In 18d3, I was ealled, in consnltatiem 
widi mraftber -physician, to Mr. H., whb was mfach debilitated, 
tad delineua. For aeveral successive days he Ivitl not slept 
His room was kept very warm and close, for fear he would 
* ti&e cold."*' llie only change that I made in the treatinent, 
wem to open the door and window, at a distance fVom the bed. 
la a short time, the delirium ceased, and- he fell into a quiet 
slumber. From this time he rapidly recovered, and tiie de- 
Ikiom was probably the result of breaUung impure ak. 

2d. Formerly, every precaution w«u5 used to prevent per- 
sons sick of the small-pox irom breathing fresh air. When 
Mrs. Ramsay had this disease in Charleston, S. C, her friends, 
supposing that life was extinct, caused her body to be remoYed 
from the house to aa open shed. The pure air revived the 
vital spark. The result probably would have been di^rent^ had 
she been kept a few hours longer in the vitiated air. 

997. The influence of habit should not be disregarded in 
the removal of disease. If food or driidc is to be administered, 
however small in quantiff or simple its quality, it should be 
given at or about the time when the ordkary meals were 
taken in health. 

998. Again, the tisuid tinie when ^e patient was in the 
h^rblt of retiring fbr sleep should be observed, and nil prepa- 
ra^on neeessary for the sick-room during ike night should be 
made previous to tins hour. Sfibits should also be made to 
^rvVM^uate &e waste matter of the digestive and uiinary (M^ans 
at the period which hafnt has formed in heakh. This is not 

Aj» imC d k t ti ea prriwigdd, and «veii rtmdcnd feital, from braatkiBg tk« 
fmpw9, Ti^tea air «f tiie vick-chaiiiA>er ^ Give iUottnttiDn 1st. Oivf 
0hMti>t i w i2d. M7. T^bat it said N^eoti&f ike ini«eM» of liabit la 
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only a remedial agent in disease, but often precludes the 
necessity of laxative or drastic cathartics. 

999. Medicine is sometimes necessary to assist the natu- 
ral powers of the system to remove disease ; but it is only 
an assistant. While Emetics are occasionally useful in remov- 
ing food and other articles from the stomach that would cause 
disease if cru^red to remain, and cathartics are valuable, in 
some instances, to relieve the alimentary canal of irritating 
residuum, yet &e frequent admimstration of either will cause 
serious disease. 

1000. Although medicine is useful in some inttances, ytt, 
in a great proportion of ^e cases of disease, inoluding fevers 
and infiammations of all kinds, attention to ^ laws of beeifii 
will tend to relief^ the system from disease, more ceftainfy 
and speedily, and with less danger, than when medioines ave 
administered. 

1001. Thomas Jefferson, in writing to Dr. Wistar, of Phil- 
adelphia, said, ^ I would have the physician learn ^ limit 
of his art.^* I would say. Have the matrons, and tiioee who 
are continually advising " herb teas," and other " cur^-alte," 
for any complaint, labelled with some popular name, katn 
the limits of their duty, namely, attention to the law» of 
health. The rule of every family, and each iiSdividoal, should 
be, to touch not, taste not of medicine of any kind^ except 
when directed by a well-educated and honest physieuai, (stfi- 
den disease from accidents excepted.) 



«>*i*aiP«***»>*«*iW^ 



d99. *Wliftt is said of the use of mediae ? 1000. Of its ase in i m mn 
«ad many other cases of disease ? 1001. What semark by Thomas Jeffer- 
son to Pr, Wistar ? What shoald matroms learn > What should be the 
rule of ereiy person in regard to taking medicine ? What exception ? 
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CHAPTER XLIX. 

PI&SOTIOlfS FOR NtJRSES. 

1002. The nurse requires koowledge and practice to 
enable her to discharge aright her duty to the patient, as 
much as the physician and surgeon do to perform what is 
incumbent on them. Woman, from her constitution and 
habits, is ihe natural nurse of the sick ; and, in general, no 
smaU portion of her. time is spent in nninistering at the 
couch of disease and suffering. 

1003. As the young and vigorous, as well as the aged and 
the infirm, are liable to be laid upon the bed of sickness, l^ an 
epidemic, or imprudent ej(posure, or by some accident, it b 
therefore necessary that the girl, as well as the matron, may 
know how she can render services in an efficient and proper 
manner. No girl shotuld consider her education complete 
who is 90t acquainted with the principles of the duties of a 
general nurse and a temporary watcher. 

1004* It is to be regretted, that while we have medical 
tefaoi^ a|id colleges to. educate physicians, there is no institu* 
tion to educate nurses in their equally responsible station. In 
the absence of such institutions, the defect can be remedied, 
to Bome extent,' by teaching every ^irl hygiene^ or the laws of 
health. To make such knowledge more available and cos«- 
plete, attention is invited to the following suggestions relative 
to the practical duties of a nurse. ^ 

1002. Does the nurse require knowledge and practice in her employment, 
as well as the physician? Who is the natural nurse of the side? 
1008. What, then, is incumbent on every girf ? 1004. Should t^ere bt 
*6booU to educate nurses, at well as phyaaoians and suxgecns? 
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1005. Batfing. The nurse, before commencing to bathe 
the patient, 9hould provide herself with water, two towels, a 
sponge, a piece of sofl flannel, and a sheet The temperature 
of the room should also be observed. 

1006. When the patient is feeble, use tqrid or warm 
water. Cold water should only be used When the system has 
vigor enough to produce reaction upon the skin. This is 
shown by the increased redness of the skin, and a feeling of 
warmth and comfort, after a proper amount of friction. 
Before using the sponge to bathe, a sheet, or fold of cloth, 
should be spread smoothly over the bed, and under the patient, 
to prevent the bed-linen on which the patient lies from becom- 
ing damp or wet 

1007. Apply the wet qponge to one part of the body at a 
time ; as the ann, for instance. By doing so, the liability of 
contracting chills is diminished. Take a dry, soft towel, wipe 
the bathed part, and follow this by vigorous rubbing- with a 
crash towel, ojr, what is better, a mitten made of this material ; 
then use briskly a piece of soft flannel, to remove all moisture 
that may exist on tiie iskin, and particularly between the fingers 
and the flections ofthe jomts. In this manner bathe the entire 

body. 

1008. The sick should be thoroughly bathed, at least twice 
in twenty-four hours. Particular attention should be given 
to the parts between the fingers and toes, and about the 
flections of the joints, as the accumulation of the excretions is 
most abundant on these parts. In bathing, these portions of ^ 
the system are very generally neglected^ The best. time for 
bathing, is when the patient feels most vigorous, and freest 
from exhaustion. The practice of daubing the face and 
hands with a towel dipped in hot rum, camphor, and vinegar, 

1005. What should a nurse provide herself with, before bathing a patient ? 
1006. "When should cold water be used ? 1007. How should the bathing 
then be performed, so that the patient may not contract a cold ? 1008. How 
often should a sick person be bathed? What is said of daubing the face 
fi i »iii hmndi merely with a wet olotii f 

37 
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does not remove the impurities, but causes the skin soon to 
feel diy, hard, and uncomfortable. 

1009. Food. It is the duty of every woman to know bow 
to make the simple preparations adapted to a low diet, in the 
most wholesome and the most palatable way. Water-gruel,* 
which is the simplest of all preparations, is frequently so ill- 
made as to cause the patient to loathe it Always prepare the 
food for the sick, in the neatest and most careful manner. 

1010. When the physician enjoins abstinence from food, 
the nurse should strictly obey the injunction. She should be 
as particular to know the physician's directions about diet, as 
in knowing how and when to give the prescribed medicines, 
and obey them as implicitly. 

1011. When a patient is convalescent, the desire for food 
is generally strong, and it of\en requires firmness and patience, 
together with great care, on the part of the nurse, that the 
food is prepared suitably, and given at proper times. The 
physician should direct how frequently it should be taken. 

1012. PuBE Air. It is the duty of the nurse to see that 
not only the room is well ventilated in the morning, but that 
fresh air is constantly admitted during the day. Great care 
must be taken, however, that the patient does not feel the 
current 

1018. Bed-linen, as well as that of the body, should be aired 
every day, and oftener changed in sickness than in health. 
All clothing, when changed, should be well dried, and warmed 
by a fire previous to its being put on the patient or the bed. 



* Directions for making the simple preparations for the 9Uk sM 
ivand in almost tftetj cook-book. 

1009. Should erery woman know how to make the simple pr^antiosi 
adapted to a low diet? 1010. Should the nune itrictly obey the ij^ono* 
tiona of the physician relatire to food? 1011. What -period of apenon'i 
fliness requires the most care in regard to the food? 1012. Giro snother 
duty of the nurse. 1013. What directions respecting the bed-linen of ths 
P»t^t? What is necessary when Uiere is a change of clothing? 
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1014. TsMrERATTTltE. The warmth of the chamber should 
be carefully watched by the nurse. The feelings of the 
patient or uurse are not to be relied on as an index of the 
temperature of the room. There should be a well-adjusted 
thermometer in every sick-room. This should be frequently 
ooQsulted by the nurse. 

1015. The temperature of the sick-chamber should be 
moderale. If it is so cold as to cause a chilU the disease will 
be aggravated. If, on the other hand, it is too warm, the 
patient is enfeebled and rendered more susceptible to cold on 
leaving th^ sick-chamber. The Latin maxim, ^^ In medio 
ttUissimus ihis^'' (in medium there is most safety,) should be 
Tega,rded in the rooms of the sick. 

1016. Quiet. The room of the patient should be kept free 
from noise^ The community should be guided by this rule, 
that no m(Mpe persons remain in the room of the sick, than the 
welfare of the patient demands. It is tj)e duty of the physi- 
cian to direct when visitors can be admitted or excluded from 
the sick-room, and the nurse should see that these directions 
are enforced. 

1017. The movements of the attendants should be gentle and 
noiseless. Shutting doors violently, creaking hinges, and all 
unnecessary noise, should be avoided. Most persons refrain 
from loud talking in the sick chamber, but are not equally 
careful to abstain from whisperings which is often more trying 
than a common tone. 

1018. It is the duty of the nurse to ascertain the habits 
of the patient as respects the period for eating and sleep, 
when in health, that she may prepare the food and arrange 
the sick-room in accordance with the practice of the patient. 



1W4. Why ahonld there be a'xrell-adjutted thermometer in ercry sick- 
eluanber? 1015. What is faid of the temperature of the sick-chamber? 
1016. Why should the sick-room be kept quiet ? 1017. What is said of 
Boite in the aick-chamber ? Of whispering? 1018. Should the habits of 
thie patient be regarded in reference to the period for eating and sleep ^ 
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If the peT^6n who is sick is ignorant of the necessity of the 
reniova! of the waste products from the system, the nurse 
should invite attention to these functions at such periods as 
are in accordance with the previous habits of the patient 

1019. The deportment and remarks of the nurse to the 
patient should be tranquil and encouraging. The illness of a 
friend, or persons who have recently died, should not be alluded 
to in the sick-room. No doubts or fears of the patient's 
recovery, either by a look or by a word, should be communi- 
cated by the nurse in the chamber of the sick. When such 
information is necessary to be communicated, it is the duty of 
the physician to impart it to the sick person. 

1020. The nurse should not confine herself to the sick- 
room more than six hours at a time. She should eat her food 
regularly, sleep at regular periods, and take exeroise daily in 
the open air. To do this, let her quietly leave the room when 
the patient is sleeping. A watcher, <w temporary nurse, may 
supply her place. There is but little danger of contracting 
disease, if the nurse attends to the simple laws of health, and 
remains not more than six hours at a time in the sick-room. 
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1021. These necessary assistants, like the nurse, should 
have knowledge and practice. They should ever be cheerful, 
kind, firm, and attentive in the presence of the patient. 

1022. A simple, nutritious supper should be eaten before 
entering the sick-room; and it is well, during the night, to 
take some plain food. 

1019. What should be the deportment of the nurse toward the patient ? 
Should doubts and fears of the patient's aecovery be communicated in the 
sick-room ? When necessary to impart such intelligence, on whom does it 
depend ? 1020. How long should a nurse remain in the sick-chamber at a 
time ? 1021. What qualifications are necessary in a watcher ? 1022. Wh»t 
directions in regard to the food of the watcher ? 
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1023. When watching in cold weather, a person should be 
warmly dressed, and furnished with an extra garment, as a 
cloak or shawl, because the system becomes exhausted toward 
morning, and less heat is generated in the body. 

1024. Light-colored clothing should be worn by those who 
have care of the sick, in preference to dafk-colored apparel ; 
particularly if the disease is of a contagious character. Ex- 
periments have shown, that black and other dark colors will 
absorb more readily the subtile effluvia that emanate from 
sick persons, than white or light colors. 

1025. Whatever may be wanted during the night, should' 
be brought into the sick-chamber, or the adjoining room, be- 
fore the family retires for sleep, in order that the slumbers of 
the patient be not disturbed by haste, or searching for needed 
articles. 

1026. The same general directions should be observed by 
watchers, as are given* to the nurse ; nor should the watcher 
deem it necessary to make herself acceptable to the patient 
by exhausting conversation. 

1027. It can hardly be expected that the farmer, who has 
been laboring hard in the field, or the mechanic, who has 
toiled during the day, is qualified to render all those little 
attentions that a sick person requires. Hence, would it not 
be more benevolent and economical to employ and pay waich- 
ers, who are qualified by knowledge and training, to perform 
this duty in a faithful manner^ while the kindness, and sympa- 
thy of friends may be practically manifested by assisting to 
defray the expenses of these qualified and useful assistants ? 

1023. When watching in cold weather, what prccaution is necessary? 
1024. What is said relatire to the color of the clothing worn in the 
•ick-room ? 1025. What suggestions to watchers relative to the arrange- 
ment of the sick-chamber ? 1026. What should watchers observe ? 
1027. What is said of employing those persons to watch who labor hard 
during the day ? 

37* 
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POISONS AKD THEIB ANTIDOTES. 

1088. PoitoinKO, eHhet from accident or design, is of sncli frequency 
and danger, that it is of the greatest importance that erery person •hoidd 
know the proper mode of procedure in such cases, in order to render imme- 
diate assistance when within his power. 

1029. Poisons are <fiTided into two classes— muiem/ (which include tilt 
acids) and vegetable, 

1030. The first thing, usually, to be done, when it is ascertained that a 
poison has been swallowed, is to eyacuate the stomach, unless Tomitiog 
takes place spontaneously. Emetics of the sulphate of sine, (white Titriol,) 
or ipecacuanha, (ipecac,) or the wine of antimony, should be given. 

1031. When vomiting has commenced, it should be aided by large snd 
frequent draughts of the following drinks : flaxseed tea, gum- water, slip- 
pery ^elm tea, barley water, sugar and water, or any thing of a mudlaginoiis 
Dr diluent character. 

MINEItAL POISONS. .. 

1091 Amxc^tta. —The wtter of amnumia, if taken in an orer-dose, sad 
in an undiluted state, acts as a violent corrosive poison. 

1033. The best and most effectual antidote is vinegar. It should to 
administered in water, without delay. It neutralizes the ammonia, snd 
renders it inactive. Emetics should not be given. 

1034. ANTnioxT. — The wine of antimony and Unriar emetic^ if takea im 
OTcr-doftes, cause ^stressing vomiting. Tn addition to the dilurat, mnei. 
laginous drinks, give a tea-spoonful of the sirup of poppies, paregoric, or 

1098. !• it uscrui lo know thn antulotc* or rrinoclies for poison? 1039. IntolMW 
nmny rlitiAox are |n>mimi!< ilividcd i 1030. What u the linit thiof to be done whea h il 
a«ceriaiii««l that pwiimii has boon kwuIIowimI ? 1001. What shouM be takes aft* 
Uio vomiting has commoncod? 1032. What effect baa an orer-dose of ammonM? 
1033. The antidote { Should an emetic be given for this poison i 1034. What efcet 
tea an overKloae of tba wine of aaUoMoy or Urtar emetic i 
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twenty drops of laudanum, every twenty mittutee, until five or six doi«t 
hare been taken, or the Tomiting ceases. 

1035. The antidotes are nutgaUs and ooib hark^ which may be adminii* 
tered in infusion, or by steeping in water. 

1036. Absbnic. —-When this has been taken, administer an emetic of 
ipecac, speedily, in mucilaginous teas^ and use the stomach-pump as soon 
as i>ossible. 

1037. The antidote is the hydrated peroxide of inm. It should be kept 
constantly oh hand at the apothecaries' shops. It may be given in any 
quantity, without ii^urioiu results. 

1038. Copper. — > The most common cause of poisoning from this metal, 
is through the careless use of cooking utensils made of It, on wUch the 
acetate ef copper (verdigris) has been allowed to form. When this has been 
taken, immediately induce vomiting, give mndlaj^us drinks, or the 
white of eggs, diffused in water. 

1039. The antidote is the earbonate qfeoda, which should be administered 
without delay. 

1040. Lbad. — The acetate (sugar) of lead is the preparation of this metal, 
which is liable to be taken accidentally, in poisonous doses. Induce imme- 
diate vomiting, by emetigi and diluent drinks. 

1041. The antidote is diluted ni^hvrie acid. When this add is not to 
be obtained, either the sulphate of magnesia, (epsom salts,) or the sulphate 
of soda, (glauber's salts,) will answer every jmrpose. 

1042. Ms&ouBT.^-The preparation of this mineral by which poisoning 
is commonly produced, is eoirf^mve aubUmate, The mode of treatment to 
be pursued when this poison has been swallowed, is as follows : The fchitee 
of a dozen eggs should be beaten in two qtiarts of cold water, and a tumbler- 
full given every two minutes, to induce vomiting. When the whites of 
eggs are not to be obtained, soap and water should be mixed with wheat 
flour, and given in copious draughts, and the stomach-pump introduced as 
soon as possible. Emetics or irritating substances should not be given. 

1043. NiTBB — &ii^pefr0.^This, in over-doses, produces violent poison- 
ous symptoms. Vomiting should be immediately induced by large doses 



1035. What ii the antidote ? 1036. What should hnmediately be dose when araenie 
is fwallowed ? 1037. What is the antidote ? Can any quantity of this preparation of 
Iron be given without injurious results ? 1038. Wliat should be (iren when verdigris 
has been Uken into the stomach ? 1039. What is the antidote? 1040. What should 
immediately be given when sugar of lead is taken? 1041. What is the antidote/ 
1043. Give tlie treatment when corrosive sublimate has been swallowed. 1043. What 
•iTect baa aa over-dose of aaltpetre ? What treatment should be adopted ? 
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of mncaltginotit, diluent diinki ; bat emetics which irritate the stoInad^ 
should not l>e given. 

1044. ZiKC. -^"Poisoning is sometimes caosed bjthe tulphaU qf pm^ 
(white Titriol.) When this takes place, vomiting shoold be induced, and 
aided by large draughts of mucilaginous and diluent drinks. Use tht 
stomach-pump as soon as posnble. , 

1045. The antidote is the earhonate, or tuper-carbormte ofaoda, 

1046. KiTsiOt (aqua fbrtis,) mubiatic, (marine acid^) or sulfhvbio 
(oO of vitriol,) acids, may be taken by accident, and produce poisonoas 
•ffeots. 

1047. The antidote is calcined moffnetia, which should be fireely admin- 
istered, to neutralize the acid and induce vomiting. When magnesia can- 
not be obtained, the carbofuUc of potash (salseratus) may he given. Chalkt 
powdered and given in solution, or strong soap ttids, will answer a good 
purpose, when the other articles are not at hand. It is of very great im- 
portance that something be given speedily, to neutralize the acid. One of 
the substances before mentioned should be taken freely, in diluent and 
mucilaginous drinks, as gum-water, milk, flaxseed, or slippery-ebn tea. 
Emetics ought to be avoided. 

1048. Oxalic AciD.~This acid resembles the sulphate of magnesia, 
(epsom salts,) which renders it liable to be taken^ by mistake, in poisononi 
doses. Many accidents have occurred from this circumstance. They can 
easily be distinguished by tasting a small quantity. Epsom salts, when 
applied to the tongue, have a very bitter taste, while oxalic add is in* 
tensely sour. 

1049. The antidote is magnesia^ between which and the acid a chemical 
action takes place, producing t^e oxalate of magnesia, which is inert 
When magnesia is not at hand, chaUt, lime, or carbonate of potash, (salsna-* 
tus,) will answer as a substitute. Give the antidote in some of the muci- 
laginous drinks before mentioned. No time should be lost in introducing 
the stomach-pump as soon as a surgeon can be obtained. 

1050. Let. — The ley obtained by the leaching of ashes may be taken 
by a child aocidenUUy. The antidote is vinegar, or oil of any kind. The 
vinegar neutralizes the alkali by uniting with it, forming the acetate of 
potash. The oil unites with the alkali, and forms soap, whith is less caus- 
tic than the ley. Give, at the same time^ large draughts of mucilaginous 
drinks, as flaxseed tea, &c. 



1044 What is the antidote for white vitriol ? 1047. What is the antidote for aqoi 
fortis BDd oil of vitriol ? Should emetics be avoided ? 1048. How can oxalic acid be 
distinguished from epsom salts? 1049. What is the anUdote for an over-dose of ox- 
alic acid? When magnesia cannot be obtained, wh*t wUl answer u a subitHats? 
'050. What is the antidote when ley is swallowed ? 
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VEGETABLE POISONS. 

1051. The Tegetable poisons are quite as numerous an^ many of them 
equally as virulent, as any in the mineral kingdom. We shall deschhe the 
most common, and which, therefore, are most liable to be taken. 

1052. Opium. — This is the article most frequently resorted to by those 
wishing to commit suicide, and, being used as a common medicine, is easily 
obtained. From this cause, also, mistakes are very liable to be made, and 
accidents^ result from it. Two of its preparations, laudamini and pareffotic, 
are frequently mistaken for each other ; the former being given when the 
latter is intended. 

1053. Morphia, in solution, or morphine^ as it is more commonly called 
by the public, is a preparation of the drug under consideration, with which 
many cases of poisoning are produced. It is the active narcotic principle 
of the opium ; and one grain is equal to six of this drug in its usual form. 

1054. When an over-dose of opium, or any of its preparations, has been 
swallowed, the stomach should be evacuated as speedily as possible. To 
effect this, as much tutar emetic as can, be held on a ten cent piece, or b^ 
much ipeccuntanha as can be held on a twenty-five cent piece, should be 
dissolved in a tumbler of warm water, and one^alf given at once, and the 
remainder in twenty minutes, if the first has not, in the mean time, oper- 
ated. In the interval, copious draughts, of warm wa'ter, or warm /(ugar 
and w^ter, should be drank. 

1055. The use of the stomach-pump, in these cases, is of the greatest 
impt^tance, and should be resorted to without delay* After most of the 
poison has been evacuated from the stonuich, a strong infusion of cqffe* 
ought to be given ; or some one of the vegetable acids, such as Vttte^ror, 
or lemon-Juicef should be administered. 

1056. The patient should be kept in motion, and salutary effects will 
often be produced by dashing a bucket of cold water on the head. Arti- 
Jidal respiration ought to be established, and kept up for some time. If 
the extremities are cold, apply warmth and friction to them. After the 
poison has been evacuated from the stomach, stimulants, as warm wine and 
water, or warm brandy and watei^ should be given, to keep up and sustain 
vital action. 

1057. Stramonium — Thorn-Apple. —This is one of the most active 
narcotic poisons, and, when taken in over-doses, has, in numerous in* 
stances, caused death. 

1051. . Are vegetable poisons as numerousi and as virulent in their efTects as mineral ? 
1059. What is said of opium and its preparations ? 1054, 1055, 1056. What treatment 
should be adopted when an over-dose of opium or any of its preparations is taken ? 
1057. What is said of stramonium? 
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1058. Htosclajctts — Henhane. ^-This article, whicli is used as a medi- 
cine, if taken in improper doses, acts as a rimlent irritating and nar- 
cotic poison. 

1009. The treatment for the two above-mentioned articles is similar to 
that of poisoning from orer-doses of opium. . 

1060. CoNiUM — Hemlock. — Hemlock, improperly called, by many, deuta, 
when taken in an OTer-dose, acts as a narcotic poison. It was by this 
narcotic that the Athenians nsed to destroy the lives of individnals con- 
demned to death by their laws. Socrates is said to have been put to death 
by this poison. When swallowed in over-doses, the treatment is similar 
to that of opium, stramonium, and henbane, when over-doses are taken. 

1061. Belladonna — D«M% Nightshade. — Camphor. Aconitb— 
Monkshood, Wolfsbane. Bbyonia — Bryony. Digitalis — Foxgiove. 
DvLCAMARA — Bittersweet. Gamboge. Lobelia — Indian Tobaeco. 
Sanouinabia — Bioodroot. Oil op Savin. Spigelia — Pinkroot. 
Stbtcrnins — Ntus vomica. Tobacco. — All of these, when taken in 
over-doses, are poisons of greater or less activity. The treatment of 
poisoning, by the use of any of these articles, is similar to that pursued 
in over-doses of opium. (See Opium, page 441.) 

10^. In aU cases of poisoning, call a physician as soon as possible. 

1058. Of henbane? 1059. What should be the treatment when an oVer-dMe of 
ftramoninm or henbane is taken ? 1060. What name is sometimes improperly ^ren to 
eaiintm, or hemlock ? How was this narcotic poison nsed by the Athenians ? How>are 
the eflfbets of an over-dose counteracted ? 1061. What is the treatment when an ovei^ 
dose of deadly nigfatsbade, mookshood, foxglovB, bittersweet, gamboge, lobelia, bioodroot, 
tobaeco, &.C., is taken? 1066. Should a phyaieian be called in all eases when poiaon 
is swallowed? 
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Ab-buc'tob. [L.aMicM, to lead away.] 
A BHisole wbich novas aertaia paiti, 
by aepavatiag tbam fion tba axil of the 
boAy. 

Ab-ik>'mbn. [L. sMo, to bide.] That 
part of tbe body wbicfa liee between 
tee th<nraz and Ibe bottom of tbe 
pel via. 

Ab-dom'in-is. Pertamiag to Ibe ab- 
domen. 

L-CE-TAB'u-LTJM. [L. auttmm, viaegar.] 
The socket for tbe bead of tbe tbigb- 
bone ; an- ancient vessel for bolding 
vbiofar. 

A.<;e'tic. [L. sMtttm, vinegar.} Belat- 
lag to acetic acid. This is always com- 
posed of oxygen, bydrogeU} and oarbon, 
in the same faroportion. 

A-OHiL'i.ia4 A term applied to tbe ten- 
don of two large muscles of tbe leg. 
^^^^mofui-ov, f 6r. axpos, akrost highest, 
^^^ and a)/io;, omos, shoulder.] A process 
of tbe scapula that j^ns to tbe davide. 

Ad-duc'tob. [L. addaso, to lead to.] 
A muscle wbich draws one part of the 
bodytewardamiCher. < 

Alt-BU-AlB'B-A. [L. dOuSf white.] A 
term applied to white textures. 

Al-bu'men. [L.alfraM, white.] An ani- 
mid substance of tbe sam^ nature as the 
white of an egg. 

A-LV'Kiv-vu. [L.] The name given 
to the metallic base of alumina. 

Ai/VB-o-l*AR. [L. aloeohUf a socket.] 
Pertaining to the soekets of tbe teeth. 

Am-mo'ni-a. An alkali. It is composed 
of thiea equivalents of hydrogen and 
one of nitrogen. 

A-N Aa'TO-MOSE, [Or. avo, sua, through. 



and 9Tonat0Ummt month.} The com- 
munication of arteries and yeins with 
each other. 

An-a-tom'i-cal. Aelating to the pacts 
of tbe body, when dissected oi sep- 
arated. 

A-NAT'o-MY. [Greek ai/a, ana, through, 
and Tontiy tovU, a cutting.] The de- 
scription of the structure of animals. 
The word aaatoaiy properly signifies 
dissection. 

AN'eu-Li. [L. anfvhu, a craner.J A 
term applied to certain muscles on ac- 
count of theu' form. 

An-1-MAL'cu-L.B. fL. ammaletdaf a 
little animal.] Aniracds that are only 
perceptible by means of a microscope. 

An'nu-lar. [L.iiiuu(2i(«,aring.] Hav- 
ing tbe form of a ring. 

An-ti'cus. [L.] A term applied to cer- 
tain muscles. 

A-ORT'a. {,Gr. aopTi^f aortS; from ai/p, 
aSr, air, and rriptw, tSred, to keep.] 
The great artery that arises from the 
left ventricle of the heart 

Ap-o-neu-ro'sis. [Gr. anoy apo, from, 
and vevpovy neuron^ a nerve.] Tlie 
membi^nous expansions c^ rauscl.ea 
and tendons. The ancients called 
every white tendon neuron^ a nerve. 

Ap-pa-ra'TUS. [L. apparo, to prepare.] 
An assemblage of organs designed to 
produce certain results. 

Ap-pend'ix. [L., an addition.] Son)0- 
tbi.ng appended pr added* 

A'QUE-ous. [L. aquay water.] Par- 
ts Icing of the nature of wateri 

A-BACU'NOID. [Gr. apaxvffi araehnS, a 
spider, and etSog^ 0idQSy form.] TRe- 
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mnMhig a ipMOT^ w«^ AthtaMMD- 
brane that coven the brain. 

Aft'BOB. [L.] A tree. Ar^trvUau The 
tree of life. A term applied to a part 
of the cerebellum. 

Ak'te-ry. [Gr. anpi aer,air^ud rrfpeo), 
Ifrco, to keep} because the ancients 
thought that the arteries contained tmly 
air.] A tube through which blood 
flows from the heart. 

A-EVT-E'MOID. [Gr. apvTatvayamtabuLy 
a ewer, and c<^(, tAit^ form.] The 
name of a eaitilage of the larynx. 

As-CSND'ZNt. [L.] Ascending; ris- 
ing 

As PHYX'i-A. [Gr. a, «, hot, and o^v^tt, 
BpkffTU, pulse.] Originally, want of 
pulse } now used for suspended respim- 
tlon, or apparent death. 

As-TRAe'A-Lus. [Gr.] The name of 
a bone of the fooC One of the tarsal 
bones. 

AuD-i'Tioir. [L.a«4ft«,tobear.] Hear- 
ing. 

AuD-iT-o'RT-us. [L.] Pertaining to the 
organ of hearing. 

AU'RI-CLE. [L. auriaday the external 
ear J from aurig, the ear.] A cavity of 
the heart. 

AU-RIC'U-LAR. [L. auricula.] Pertain- 
ing to the auricle. 

Ax-IL'LA. [L.] The armpit 

Ax'iL-LA-RY. Belonging or relating to 
the armpit. 

A-ZOTB'. [Gr. a, a, not, and ^<ari, toty 
life.] Nitrogen. One of the conslit- 
uant elements of the atmosphere. So 
named because it will not sustain life. 

Bsir-zo'ic. Bemoie rndd. A peculiar 

vegetable acid, obtained from lienzoin 

and some other balsams. 
Bi'cEPS. [L. bisj twice, and ettput, a 

head.] A name applied to muscles with 

two heads at one extremity. 
Bi-cua'piDS. [L. bit and aupU, a point] 

Teeth that have two points upon their 

eiowa. 
■u*. [L. Ww.] A yellow, vlseld fluid 

■Mratad by the liver. 



Bi-PBN'in-FORM. [L. Us and p«nM,a 

feather.] Bipeuniform muscle. Having 

fibres on each side of a ccmimoa 

tendon. 
Bracu'i-AL. [L. frraeUwR.] Bdoo^ag 

to the mm. 
Bre'vis.- [L.] Brevis^ short; bremer, 

sh<»ter. 
Bromch'i-a, -iB. [L.] A divisicm of 

tlie trachea that passes to the lungs. 
Bromcu'i-ai^ Relating to the bronchia. 
Bronch-i'tis. [L.] An inflammation 

of the bronchia. 
Buc-ci-if A'TOR. [L. kurtinmm, a tnun- 

pet] The name of a nutacle of the 

cheek, so named because uaed in Uow- 

ing wind instruments. 
BVR*8M MO-oo'SA. [L. hurga, a pane, 

and lavcMo, viscous.] Small aaes, 

containing a viscid fluid, situated about 

the JoinlB, vmdex tendoaa. 

CJB'cuM. [L.] Blind ; the name ghron 
to the commencement of tbe colon. 

CaUc, Cal'cis. [L.] Tbe heel bona. 

Cal'ci-um. [L.] Tbe metaUic baaii 
of Ihne. 

Cap'il-la-rt. [L. eapiUa*, a hair.] 
ResemMinf a hair j smaU. 

Cap'su-lab. PerUining to a eapMlsb 

Cap'SULB. [L. eaptuia, a Uttie chest] 
A membranous bag, eaeloaing a pait 

Ca'fut. [L.] The head. Cupmt csK. 
Tha haad.oftlM cokm. 

Cab'bok. [L. MT^a, a ooaL] Para char- 
coal. An eleaaentary comhcntMa anh- 
stanea. 

Car-bon'io. Paflaiaing to catbon. 

Cab'di-ac. [Gr. Kopita, kmtiim, Inafft] 
Relating lo the haait, or upper oiiAca 
of the stomach. 

Car*nb-a, -X. [L. cars, carais^ flash.] 
Fleshy. 

Ca-bot'i». [Gr. Kspof, haras, Mfaaigy.] 
The great arteries ctf the naek that eua- 
vey blood to the heart Hie ancieati 
supposed drowaineaa to ba aeated In 
these.aiteriea. 

Cab'paIm [L. carp«a,llM wriat] la- 
latiag to the wriat 
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Car'fds,-!. [Ul Tbewclft. 
QAR'Ti-faes. [U MrlOa^o.] Gristle. 

A smooth, elastic substanc*, sofltr tban 

bone. 
Ca»-ti^a»'I9MNJS. Peitalaing to car- 

tilafe. 
Cau-ca'sian. One of tiie n/CM of 

men. 
Ca'ta. [L.] HoUow. Fmm mm. a 

name given to the two great veina of 

tile body. 
Csi.'i.u-LAR. [L. etOuht a little ceU.] 

Conpoaed of cells. 
CSBr-x*BBL'i.VK. [L.] The hinder and 

lower part of the ImiiB, or the little 

brain. 
dsR'ErBRAt*. Pertaining to the brain. 
Cer'e-bruk. [L.] The f^nt and large 

peut ef the brain. The term ia tome- 

linies applied to the whole contents of 

tlie cranium. 
Cer'x-bro-Spi'nai.. Selatittg 4e the 

brain and spine. 
Ceb'tix. [L.J The neck. 
'"'^^B'vi-CAL. Relating to the neck. 
^^HEST. [Sax.] The thorax ; the trunk 

cf the body.ftom the neck to the 

abdomen. 
ChIiO'RINE. [Gt,xX<ap9s,eUero8tfretn.] 

OUmM fa$, so yarned from its color. 
Ohor'dA)-& [L.] a cord. An assem- 
blage of fibres. 
Cho'ROID. [Qr. xspioy, eJk&rianJ] A 

term applied to several parts of the 

body that resemble the skin. 
(?BTUt. [Or. xoAaf, cAiOm, Juice.] A 

nutritive fluid, oTa whitish a|q>earance, 

which is extracted fh>m Ibod by the 

•etSon of the digestive organs. 
e&Tl.-l-VI-OA'TlOlf. [ekjiUnndij./keWf 

to make.] The process by which chyle 

i0 formed. 
Chyme. [6c x^Mcd ekiim»», Jniee.] A 

kind of payiA pulp formed from the 

food in the stoaaach. 
CHTM-i^ri-CA'Tioif. [ehfm§ and L. 

fatiffn to make.] The process by which 

ehyme is fbrmed. 
Oii^'iA-RT. [I* s^ eyelashee.] Be- 

loRfiBg to the eyelids, 

38 



Cm-c-Bi'Tiovt. [iHCJnM^MlMk] Bmt- 

ing the color of aiibes. 
CLAY'i-qi^E. [L. cUtvicul*, from dovtr, a 

key.] The coUar-botie ; so called from 

its resemblance in shape to an ancient 

key. 
Ci.£i'DO. A term applied to some mi»* 

cles that are atuched to tiie clavicle. 
Co-Ae'u-LUM. [L,], A coagulated mass, 

a clot of blood. 
Coc'cYX. [6r.] An assemblage of 

bones joined to the sacrum 
Cocu'z«E-A. [Gr. KoxXu, koddo, to twist ) 

or L. eodUM, a screw.] A cavity of the 

ear resembling in form a snail ahelL 
Co'i.ov. [Gr.] A portion of the larga 

intestine. 
Co-JLUM'if A, ^£. IW\ A cohinui or ' 

pillar. 
CoM-Mu'NiS. [JL.] A nana applied to 

certain muscles. 
COM-PLEX'us. [L. ctmpleeter^'Xo en^ 

brace.] The name, of a muscle that 

embraces many attachments. 
COM-PRESS'OR. [L. c(Nt, together, and 

premOf presms, to press.] A term ap- 
plied to some muscles, that compress 

the parts to which they are Mtadied. 
CON'DYUE. [6r. KovSvXosy ^ondMha^ a 

knuckle, a protuberance.] A promi- 
nence on the end of a bone. 
CoN-jUNc-Ti'vA. [Ltacoit, together, and 

J9Me«y to join.] The membrane that 

covers the anterior part of the globe . 

of the eye. 
Gop'PER. A metsA of a pale, red color 

tinged with yelk>w. 
Cor-a'coid. [Gr. Kopa^, kormSf a crow, 

and tt6os, ^des, form.] A process 

of the scapula shaped like the beak 

of a crow. 
Co'Ri-ON. [Or. xep(ov» eikeriM, skin.] 

The true sktai. 
CORN'E-A. [L. eartMy a horn.] The 

transparent membrane in the fere part 

of the eye. 
Gos'TA. [L. eottOy a coast, side, or rib.] 

A rib. 
Crib'ri-1 orm. [L. eribnam, a sieve, and 

fnmm, form.] A place of the e thm oid 
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bofee,tbnNigli wMeh dM oMietory iMrre 

panel io the bom. 
Ofti'ooiD [Or. KptKost hH3t&»j a ring, 

and et60t, ctiiM, fonn.] A name given 

toa eartilafe of the laiynx, ttam its form. 
Ceys'tal-LINE. [L. erfttaOimu, eon- 

■istiBf of ciyttal.] OrfsUKne lau. 

One of the hamora of the eye. It la 

eonvez, white, Ann, and transparent. 
Cu'Bi-TU8, -I. [L. etibitM*^ the elbow.] 

One of the bonet of the forearm, also 

called the ulna. 
Cu'BOiD. [6r. M90»St ittt^M, a enbe, and 

tiSoif «tdM, fonn.] Horing neariy the 

fonn of a cube. 
Cu-Nb'i-FORk. [L. etmeuSf a wedge.] 
^ The name of bones in the wrist and foot. 
Cua'PiD. [L. etugrif, a point.] Having 

one point. 
Cu-TA'HB-otTt. [L. evtw, 'akin.] Be- 
longing to the skin. 
Otr'Ti'^i.E. [Lu oiiw.] The external 

layer of the skin. 
Cu'Tis Vs'RA. [L. aai$j and ««rs,tnie.] 

The internal layer of the skin ; the trae 

akhi 

I^L'TOID. [Or. dsXrat dOta, the Greek 

letter A, and eiSog^ ettiM, form.] The 

name of a mnsde, that resembles in 

f(Mrm the Oreek letter A. 
Dbhs. [L.] A tooth. 
Dent'al. [L. d*n»t tooth.] Pertaining 

to tlw teeth. 
Db-press'or. [L.] The name of a 

musele that draws down the part to 

which it is attached. 
Derm'oid. [Or. SepitCj dorma^ the skin, 

and ci^oc, «trfo«, fbrm.] Resembling 

■kin. 
De-scend'ens. [L. dt and tctaido, to 

elimb.] Descending, IMing. 
Dl'A-PHRAGM. [Or. Sta<ppayitat dior 

phragnta, a partition.] The midrW; a 

muscle separating the chest fiiom the 

abdomen. 
Df-AR-RIKS'A. fOr. Sf'pprcaj duarhe*, 

to flow through.] A morbidly fteqnent 

evacuation of tlie intestines. 
m-Aa'TO-l.V. [6r, 6taart\>ta^ dimatOlo, 



to put amnder.] The dilatatks of Iks 
heart and arteries when tlie Wood 
enters ^em. 

Dl-OES'TION. [L. digesdo.} The piD- 
eees ot diasolviag food in tbe stoanch, 
and preparing it for circulatioo ud 
noorishmenL 

Dio-I-TO'RUK. [L. digitm*, a flnger.j 
A term applied toeeitain moacles ottb» 
extremitiM. 

DOR'SAI.. [L. dernm, tbe back.] I^ 
taining to tbe back. 

Du-O-DE'NUK. [L. Atodemw, of twelta 
fingers* breadth.] Tbe first portion ef 
the small intestine. 

Dn'RA Ma'ter. [L. durus, hard, aid 
NMt0r, mother.] The oatMmeat mem- 
brane of tbe lH«in. 

Drs'sir-TBR-Y. [Or. Svsy Ms, bad, and 
«rrs/)i«, mUeruij intestines.} A dtis* 
charge of blood and nnucns from te 
Intestines attended with teneamvs. 

Dts-pep'si-a. [Or. Svi, dBs, lad, and 
irtvTb), pqftOf to digest.] Indigesliao, 
or difficolty of digestion. 

En-am'eIm [Fr.] The smoocli, haid 

substance which coven tha ciown er 

vIsiUe part of a tooth. 
Ep-i-derm'X8. [Or. ^t, epiy npoa, and 

isplia, denHMy the akin.] T%e acarf- 

skin ; the cliticle. 
Ep-i-oi^t'tis. [Or. enty epi, upon, and 

yXbirrat gUHta^ tbe tongue.] Owe of 

the cartilages of the glottis. 
En-»TA'OHi-AN Tube. A channel Aon 

the fiiuces to tbe middle ear, namfd 

from Eustacbius, who first described ft. 
Ex'cRE-MEMT. [L. «KMni#, to aopaiats.] 

Ifotter excreted and ejected; aMat 

discharges. 
Ex-CRE-HEN-Ti'TiAL. Pertaining (o 

ezcronent. 
Ex'oRB-TO-RT. A little diKt or vessel, 

destined to receive secreted fluids, and 

to excrete or dischaiie them j alsa, t 

secretory vessel. 
Ex-UA'i.ANT. [I . exkmlo, to send forth 

vapor.] Having the quality of exhaliog 

or evaporating. 
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Bx-TXWS'OK. [L.] A iisme applied to 
a musele tbmt lerves to extend any part 
<^ tbe body ; opposed to Flexor, 

Fa'ciaIa, [L. fiuM9, foce.] Pertaining 
to the face. 

Falx. [L. >abc, a tcythe.] A prooess 
of the dura mater ahaped like a 
scythe. 

Fas'ci-a. [L. fuda, a band.] A ten- 
diBom expansion or aponeuroeia. 

Fa»-c1c'u-LU8, -LI. [L. faseiSf a bundle.] 
A little bundle. 

Favx,-oes. [L.] The fop of the throat. 

Fbm'o-ral. Pertaining to tlie femur. 

Fem'o-ris. A term applied to muscles 
that are attached to tlie femur. 

Fe'mvr. [L.] The thigh-bone. 

Fs-NES'TRA, -UM. [L. fenestra, a win- 
dow.] A term applied to some open- 
faigs into the internal ear. 

Fi'bre. [L. fkra.] An organic fila- 
ment, or thread, which enters into the 
composition of erery animal and Vege- 
table testure. 

Fl'BRiN. A peculiar organic substance 
found in animals and vegetables ; it is 
a solid substance, tough, elastic, and 
composed of thready fibres. 

Fi'BROUS. Composed or consisting of 
fibres. 

Fl'BRO^AR^Ti-LAOE. An organic tls- 
Bue, partaking of the nature of fibrous 
tissue and that of cartilage. 

FiB'u-iiA. [L., a clasp.] The outer and 
lesser bone of the leg. 

FiB'u-iiAR. Bdonging to the fibula. 

FlL.'A-MENT. [L. flamenta, tlireads.] 
A fine thread, of which flesh, nerves, 
skin, &c., are composed. 

Flec'tion. fL. Jl«c«w.] The act of bend- 
ing. 

Pol'lT-CLE. [L. folliculusy a smaH 
bag.] A gland ; a little bag in animal 
bodies. 

Fore'arm. The part of the upper 
extremity between the elbow and 
hand. 

Fos'sa. [L., a ditch.] A cavity in a 
bone, with a laige a^trrturc. 



FRJS'lfUM. [L., a bridle.] Pretnum /ta- 

gua. The bridle of thetongue. 
FUNC'TION. [L funfor, to perform.}-^ 

The action of an organ or system of. > 

organs. 
Fdn'oi-form. [L. fitHfus and forma*} 

Having terminations like the head of a 

fungus, or a mushroom, 

Gan'gli-on, -a. [Gr.] An enlarge- 
ment hi the course of a nerve. 

Gas'tric. [Gr. yaarnPi gaslir, the 
stomach.] Belonging to the stomach. 

Gas-TROC-NE 'MI-US. [Gr. yaffrnp, gaa- 
ttr^ the stomach, and Kvrifiri^ knimiy the 

- leg.] The name, of large muscles of 
the leg. 

Gel'a-tin. [L. gdoy to congeal.] A 
concrete animal substance, transparent 
and soluble in water. 

Gle'noid. [Gr. >'X>7J'J7, glSni, a cavity.] 
A term applied to some articulate cav- 
ities of bones. 

Glos'sa. [Gr.} The tongue. Names 
compounded with this word are ap- 
plied to muscles of the tongue. 

Glos'so-Piia-ryn'6i-al Relating to 
tile tongue and pbarynx. 

Glot'tis. [Gr.J The narrow opening 
at the upper part of the larynx. 

Glu'te-us. [Gr.] A name given lo 
muscles of the hip. 

IlEM'OR-RHAeE. [Gr. i(^a,%atma,blood, 
and priyvvoi, rlgnuOy to burst.] A dis- 
charge of blood from an artery or vein. 

Hu'MER-us. [L.] The bone of the'arm. 

Hy'a-loid. [€k.] A transparent mem- 
brane of the eye. 

Hy'dro-oen. [Gr. iSoip, water,' i^nd 
yevvauj to generate.] A gas which con- 
stitutes one of the elements of water. 

Hy'gi-ENE. [Gr. vyuivov, hugieinon, 
health.] The part of medicine which 
treats of the preservation of health. 

Hy'OID. [Gr. V and eiSas, eidos, shape.] 
A bone of the tongue resembling the 
Greek letter upsilon in shape. 

Hy-oid'e-us. Pertaining to the hyoid 
bone. 
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Tbe Dmme of « mtt* cf the tongue. 

IL'K-UM. [6r. (i^o), «tld, towiad.] A 

portkm of Um unall intestines. 
II^'l-AC. [From tbe above.] TlMiank; 
rtaiaing to the small tnteitine. 

/l-UM. Tbe bauncii4>one. 
In-CI'SOB. [L. mcufe, to cut.] A front 

tooth that cuts or divides. 
In'dex. [L. tniieo, to show.] Tbeforo- 

flofer ; tbe pointing finger. 
Im-mom-i-ha'ta. [L. ts, not, and imsmm, 

name.] Parts whicb bave no proper 

Bame. 
IlM>8'cu-LATE. [I«. vk and wo wtoo , 

fttim oteuUr, to kiss.] To unite, as 

two Tessels at their extremities. 
Im'ter. [L.] Between. 
Ik-ter-co8T'al. [L. inter, between, 

and e0Ua, a rib.] Between tbe ribs. 
iN-TER-fi o'oi-l. [!•. imUr, between, and 

nodusf knot.] A term applied lo some 

museles of tbe forearm. 
In-TER-STI'TIAL. [L. inUr, between, 

and «(«, to rtaud.] Pertaining to or con- 
taining interstices. 
IN-TES'TINES. [L. tadw, witbin.] Tbe 

canal that extends from the stomach to 

the anus. 
I'eis. [L., tbe rainbow.] The colored 

circle that surrounds the pupH of tbe 

eye. 
I'¥0-RT. A bard, solid, fine-grained 

substance of a fine white color ; the 

tusk of an elephant. 

iB-JU'NUif. I.L., empty.] A portion of 

the small intestine. 
Jl7'au>i.AS. [L. jitfutem, the neck.] 

lUlAtiag to the throat. The great veine 

of the neck. 

La'bi-um, La'bi-l [UJ The lips. 

Lab'y-biitth. [6r.] The Internal 
ear, so named from its nuiny wind- 
ings. 

Lach'rt-mai.. [L. lodbrysM, a tear.] 
Pertaining to tears. 

Lac'tx-ai.. [L., Ime, milk.] A small 



▼eaiel or tube of anhnal bodies fbremi- 

T^ing chyle from the intestine to the 

thoracic duct. 
Lam 'i-na, -£. [L.] A plate, or thin 

coat lying oTer another. 
Lar'TNX. [Gr. Aaoo;f, lanmz.} Tbt 

upper part of the windp^ie. 
LAR>YN-ei'TXS. toflamnMition at the 

larynx. 
LA-Tia'si-KUft, -KL [L., saperlaUre of 

lotus, broad.] A term a^iUed tn 

muscles. 
Le-va'tor. [L. leva, to raise.] A 

applied lo a muscle tSut, mine 

part. 
Lie'A-MEtTT. [L. Ug0, to bind.] A 

strong, compact substance serving ts 

bind <Hio bone to another. 
LlN'E-A,-f. [L.] Aline. 
Lib 'euA, -& [L.] A tongue. 
Liv'ER. The name of one of the ab- 
dominal organs, the largest gland in the 
> system. It is situated below tbe 

diaphragm, i|nd secretee tbe bile. 
Lobe. A round |»oJecting pnn of an 

LoN'Gos,LOH'ei-OR. [L.,long,longec] 
A term applied to several niuaclee. 

Lum'bar. [L. bimktu, tbe loins.] Ph*. 
-taining to tbe loins. 

Lymph. [L. lympkm, water.] A eoler- 
kss floid in animal bodies, and eon- 
tained in vetsels called lymphatics. 

Lym-phat'ic. a vessel of anisMU 
bodies that contains or conveys lymph. 

MAe-NB'81-UM. The metallic base ef 

magnesia. 
Mao'kus, -NA, -ifUM. [L., great.] A 

term apirfied to certain musdea. 
Ma'jor. [L., greater.] Greater in ei> 

tent or quantity. 
BlAK'aA-NESB. A metal of a m^itiih 

gray color. 
Mar'row. [Sax.] A soft, oleaginoos 

substance, contained in the cavities of 

bones. 
Mas-se'tbr. [6r. naffaaoftat, m*Mmmtti, 

to chew.] The nwne of a muscle of 

theihce. 
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MAS'in-CATK, MjJi-TI-«A'TK>ir. [L. 
mastico,] To cbew -, Uie act of chew- ' 
inf. . 

Mas'toid. [Gr. ftacrrosy vaaatos^ breast, 
d etfjof, eldoSi form.]. The name of 
a process of the temporal bone behind 
the ear. 

Mas-toid'e-us. a name applied to 
iDuscles that are attached to tlie ma»- 
toid process. 
X-II/I.A. [L.J The law-bone. 

Max'il-la-ry. Pertaining to the Jaw. 

Uax'i-mus, -um. [L., superlative of 
magnusy great.] A term applied to sev- 
eral muscles. 

Bi£-A'TUS. [L. M«o, to go.] A passage 
or channel. 

Me-di-as'tine. A membrane that sep- 
arates the chest into two parts. 

Me'di-um, -A. [L.] The space or sub- 
stance through which a body passes 
to any ftbint. 

Med'uIi-la-RY. I'L.y meduUa, marrow.] 
Pertaining to marrow. 

ME-DUii'iiA Ob-lon-0A'ta. Com- 
meneemeat of the spinal cord. 

Me-ddl'la Spi-na'lis. The spinal 
cord. 

S^lEM'BRA-NJtt A membrane; a thin, 
white, flexible skin formed by fibres 
interwove^ like net- work., 

BAem'bra-NOUB. Relating to a mem- 
brane. 

(dES'EN'TEB-Y. [6r. piiaoif mesas, the 
middle, 4ind Evrtpov, enteron, the intes- 
tine.} The membrane in the middle^ 
of the intestines, by which they are 
attached to the spine. 

Mes-£N-ter'ic. Pertaining to the mes- 
entery. 

Met-a-car'pal. Relating to the meta- 
cnrpiia. 

Met-a-car'PUS. [Gr. fiera, nuta, after, 
and Kupwoij karposy wrist] The part 
of the hand between the wrist and 
fingers. 

Met-a-tar'sai«. Relating to the meta- 
tarsus. 

Met-a-TAR'8US. [Gr. fiSTUf metay after, 
and rapvos, torsos, the tarsus.] The 

38* 



instep. A term applied to leTen bones 

of the foot. 
Mid'riff. [Sax. mid, and hrifh, the 

belly.] See Diaphragm. 
MiN'i-MUS, -I. [L.] The smaHest. A 

term applied to several muscles. 
Mi'NOR. [L.] Leas, smallfer. A term 

applied to several musplcs. 
Mi'TRAL. {L. mitray a mitre.] The 

name of the valves in the left side of 

the heart. 
Mo-Dl'O-LUS. [L. modus, a measure.] 

A cone in the cochlea around which 

the membranes wind. 
Mo'LAR. [L. mola, a mill.] The name 

of some of the large teeth. 
MOL'Lis. [L.] Soft. 
Mo'TOR, -es. [L. moveo, to move.] A 

mover. A term applied to certain 

nerves. 
Mu'cous. Pertaining to mucus. 
Mu'cus. A viscid fluid secreted by the 

mucous membrane J which it serves to 

moisten and defend. 
Mus'cle. a bundle of fibres enclosed 

in a sheath. 
Mus'cu-LAR. Relating to a muscle. 
My-o'des. a term applied to certain 

muscles of the neck. 

Na'sal. Relating to the nose. # 

Na'sus. [L., the nose.] The nostrils. 

Nerve. An organ of sensation and mo- 
tion in animals. 

Nerv'ous. Relating to the nerves. 

Neu-RI-lem'a. [Gr.' vevpov, netavn, a 
nerve, and Xeyifxa, lema, a sneath.] 
The sheath or covering of a nerve. 

Ni'GRUM. [L.J Black. 

Ni'tro-oen. That element of the air 
which is called azote. 

Nu-TRi'TioN. The art or process of 
promoting the growth, or repairing the 
waste of the system. 

Oc-cip-i-ta'lis. Pertaining to the back 

part of the head. 
Oc'ci-PUT. [L. ob and capvt, tlie head.] 

The hinder part of the head. 
Oc-u-l.o'rum. Of the eyes. 
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Oc'c-Lus, -L [h.] The eye. 

(E-80PU'A-au8. ' [Or. oiw* old, to carry, 
and ^ayut, j^uifo^ to eat.] The name 
of the paaeage through which the fbod 
p&sees from the mouth to the stomach. 

O-LEC'BA-NON. [Gr. wXeve, dlau, the 
cubit, and tcpavow, kroMiif the head.] 
The elbow ; the head of the ulna. 

Ol-fact'o-ry. [L. oleo, to smell, and 
facto, to moke.] Pertaining to smell- 
ing. 

O-men'tum. [L.] ThecauL ' 

O'mo. [Gr. ci>/io(, OiHo»j the shoulder.] 
Naiuls compounded of this word are 
applied to muscles attached to the 
shoulder. 

Opu-THAL'HIC. [Gr. o^daX/io;, ophr- 
tkalnus, the eye.] Belon^ng to the eye. 

Op-po'itbns. That which acts in oppo- 
sition to something. The name of two 
muscles of the hand. 

Op'ti-cus, Op'tic. [Gr. orronat, op- 
tomai, to see.] Relating to the eye. 

Oe-bic'u-lar. [L. orbit, a chrclis.] 
Circular. 

Oe-bic-u-la'ri8. a name applied to 
several muscles. 

Or'gan. a part of the system destined 
to exercise some particular function. 

Or'i-oin. Commencement; source. 
\^y^^^ [L.] A bone; the mouth of any 
thing. 

O'ris. [L. OS, onsJ] Of the mouth. 

Os Hy-oid'es. [Gr. See Hyoid.] 
JThe name of the bone at the base of 
tlie tcngue. 

Os'MA-ZOME. [Gr. ocitii, osml, smell, 
and ^uJiAOS, tOmos, broth.] A principle 
obtained from animal fibre which gives 
the peculiar taste to broth. 

Os'sA. [L., plural of os, bone.] Bones. 

Os'SE-ous. Pertlinin^^ bones. 

Os-si-fiA^a'tion. The formation of 
bones in animals. 

Os'si-fyI [L. ossa, bones, and fiuio, to 
make.] To convert into bone. 

Os'sis. Of a bone. 

O-VA'LE. [L.] The shape of an egg. 

Ox-Ai.'ic. Pertaining to sorrel. Oxalic 
acid is the acid of sorrel, ft Is com- 



posed of two eqtthrmleat* «f 
and three ct oxygen. 
Ox'Y-OEir. A permanently elastic IWd, 
invisible and inodoroas. One ef the 
c(Mnponents of abnosi^erlc air. 

Pa-la'tum. [L.] The palate ; the nsT 
of the mouth. 

PAL-PE-BRA'RtTM. [L. JM^Mftrs, ths 

eyelid.] Of the eyelids. 
Pal'HAIL [L. paima, the pftlm.] B»> 

longing to tiie hand. 
Pal-ma'ris. 4 a term applied to sone 

muscles atti^bed to the palm of ths 

hand. / * 

Pait'cre-as. ^ [Gr. va», pan, all, aai 

Kpta^, kreas, flesh.] The name of oas 

of the digestive oi^ans. 
Pan-cre-at'ic. Belonging to the pta- 

creas. * J 

Pa-pii^'la, -js. [L.] Small coaieal 

prominences. 
Pa-rax't-sis. AboUtion of AuMtiBS, 

whether of intellect, seiisatMm, or mo- 
tion. 
Pa-REN'cht-HA. [Or. rapeyxe^ p»- 

rengcked, to poor throogji.] The sah* 

stance contained between the blood- 
vessels of an organ. 
Pa-ROT'id. [Gr. wapa, par*, near, and 

toTos, dtoo, the gen. of ovs, mm, the 

ear.] The name of the largest aalivaiy 

gland. 
Pa-tel'la, -js. [L.J The knee-paa. 
Pa-thet'i-CU8,-ci. [Gr. iraOoi, pathos, 

passion.] The name ef the fourth psir 

of nerves. . 

Pec'tus. [L.J The cheat. ^ 

Pec^to-ral. Pertaining to the chest. 
Pec-to-ra'lis. Belonging to the chesL 
Pe'dis. [L., gen. of pes, the foot.] Of 

the foot. 
Pei.'1-TONOS. a term applied to maMSs 

of ftt. 
Pel'jli-clb. [li., dim. of p^bs, the 

skin.] A thin skin or film. 
Pel'Vic. Relating to the pelvis. 
Pei.'vis. [L.] The basin formed by 

the large bones at the lower part of the 

abdomen. 
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PxN'lfl FORBL [L. penmm a feather.l 
Having the form of a featber, or quUU 

Per-i-car'di-UM. [Gr. irepi,pm, around, 
and gapSiOf kardia, the heart.] A meoi- 
brane that encloaes the heart. 

p£R-I-CHON'DRl-UM. [Gr. wept, peri^ 
around, and xo>'^po(,cik«a^ro«,cartUage.] 
A membrane that invests cartilage. 

Per-i-CRa'ni-um. [Gr. irepi, and Kpa- 
viov, kranioHj the cranium.] A mem- 
brane that invests tlie skuIL 

Per'Ma-nent. Durable ; lasting. 

Per-I-sTal't1c. [Gr. »r«pi<rr«XA<u, feri- 
tteltot to involve.] A movement like 
the crawling of a worm. 

Per-spi-ra'tion. [L. per, through, and 
spirOf to breathe.] The excretion from 
the skin. 

al'anx, -6ES. f Gr. ^aXayl, phalanx, 
an army.] Three rows of small bones 
forming the dngers or toes. 

Pha LAN'oi-AL. Belonging to the fin- 
gers or toes. 

PuA-KYN'es-AL. Relating to the pha- 
rynx. 

pjlAR^TNX. [Gr. ipapvy^t pharunx.] The 
upper part of the <BiM>phagus. 

Puos'piioR-us. [Gr. ^b>(, pkOtj the 
light, and ^^pw, pherQ, to bear.] A com- 
bustible substance, of a yellowish col- 
or, semi-transparent, resembling wax. 

PUREN'ic. [Gr. ^pijy, phrin, the mind.] 
Belonging to tlie diaphragm. 

PUYS-I-OL'O-OT. [Gr. ^voii, pkmsU, 
nature, and Xtyosj logos, a discourse.] 
The science of the functions of the 
organs of animals and plants. 

Pi'a BIa'ter. [L., good mother.] The 
name of one of the membranes of the 
brain. 

PlG-MEN'TUM. [L.] Faint ; a prepa- 
ration of colors. 

PlN'NA. [U, a wing.] A part of the ex- 
ternal ear. 

Pla-tys'ma. [Gr.YrXarvf,p2aCiU, broad.] 
A muscle of the neck. 

Pleu'RA, 'M. [Gr. itXcvpa, pleura, the 
side.] A thin uiembmne that covers 
the inside of the thorax, and also forms 
tbe exterior coat of the lungs. 



Pleu'ral Relating to the pleura. 

Plex'us. [L. pktio, to weave together.] 
Any unfoa of nerves, vessels, or fibres, 
in tbe form of net-work. 

PirEU-MO-6AS'TRic. [Gr. xvtvpw,pMn- 
mOn, the lungs, and yaarrtp^ gatttr, the 
stomach.] Belonging to both tlie stom- 
ach and lungs. 

Pol'li-ois. [L.] a term applied to 
muscles attached to the finders and toes. 

Pons. [L.] A bridge. Pong varoUL 
A part of the brain formed by the union 
of the cnira cerebri and cer^belli. 

Pop-LIT-E'AL. [L. poplet, the ham.] 
Pertaining to the ham or knee-joint. A 
name given to various parts. 

Pos'Ti-cus. [L.] Behind i posterior. 
A term applied to certain muscles. 

PoR'Ti-o Du'ra. [U, bard portion.] 
The fhcial nerve ; 8th pair. 

PoR'Ti-o MoL'Lis. [L., soft portion.] 
Tlie auditory nerve ; 7th pair. 

Po-TAS'st-ux. [U] The metallic basie 
<^ pure potash. 

Pro-bos'cis. [Gt. irp0, pro, before, and 
0o(rfcu>. boskO, to feed. ] The snout or 
trunk of an elephant or other animal. 

Progress. A prominence or projection. 

Pro-na'tor. [L. pronus, turned down- 
ward.] The muscle of the forearm 
that moves tbe palm of the hand down- 
ward. 

Pso'AS. [Gr xpoat^ ptooi, the loins.] 
The name of two muscles of the leg. 

Pdl-mon'ic, '\ 

PuL'MO-NA-RY, C [L.^it<M0, the longs] 

Pul-mo^na'lis. j 
Belonging or relating to the lungs. 

Pu'PlL. A little aperture in the dentre 
<^ the iris, through which the rajrs of 
light pass to tlie retina. 

Py-lor'ic. Pertaining to the pylorus. 

Py-LO'rus. [Gr. jTvXtupof, pvlHrot, a 
gate keeper.] The lower orifice of the 
stomach, with which the duodenum 
connects. 



Ra'di-us. [L., a ray, a spoke of a 
wheel.] The name 
bones of the forearm. 
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Ra-di-a'li& Radial ; belonginf to the 
radius. 

Ra'ui-ate. Having lines or fibres that 
diver^ from a point. 

Ra'mus. [L.] a branch. A term ap- 
plied to the projections of bones. 

Rec-re-men-ti'tial. XL. r«, again, 
and cemoy to secrete.] Consisting^ of 
superfluous matter separated from that 
which is valuable. 

Rec'tum. The third and IbSt portion of 
tlie intestine! 

Rec'tus, -1. [L.] Straight ; erect A 
term applied to several muscles. 

Re-sid'u-al. Pertaining to waste matter. 

Re-sid'u-um. [L.] Waste matter. The 
feces. 

Res-pi-ra'tion. [L. re, again, and 
spiroy to breathe.] The act of breathing. 
Inspiring air into the lungs and expel- 
ling it again. 

Re-spi^a-to-rt. Pertaining to respi- 
ration ; ser\'ing for respiration. 

Ret'i-na. [L., retBy a net] The essen- 
tia] organ of sight One of the coats 
of the eye, formed by the expansion of 
the optic nerve. 

Ro-tun'dum, -A. [lu] Round; circuhir. 

Ru'OA, -JB. [L.] A wrinkle ; a fold. 

Sac'cu-lus. [L., dim. of «aeetw, a bag.] 
A little sac 

Ba'cral. Pertaining to the sacrum. 

Ba'cruM. [L., sacred.] The bone which 
fturms the posterior part of the pelvis, 
and is a continuation of the spinal 
column. 

Sa-li'va. [L.] The fluid which is 
se<;^eted by the salivary glands, which 
moistens the food and month. 

8al'i-va-RT. That which belongs to 
the saliva. 

Ban'6UIN-e-0U8. [L.»aii^t(M, the blood.] 
Bloody ; abounding with blood ; ple- 
thoric. 

Sar-to'ri-us. [L. sartoTt * tailor.] A 
term applied to a muscle of the thigh 

BcA'LA, -JB. [L., a ladder.] Cavities ctf 
the cochlea. 

SCA-LK'NU8. {Qt. CKaXfit'ost ftkaltnos. 



unequal.] A term applied to 

muscles of the neck. 
ScAPU'oiD. [Gr. <rKa<pry tkaphM^ a little 

boat] The name apfdied to one of the 

wrist-bones. 
ScAP'u-tA. [L.] The shoulder-blade. 
SCAP'u-LAR. Relating to the scapula. 
Scarf-Skin. The outer, thin intega> 

ment of the body ; the cuticle. 
Sci-AT'IC. [Gr., pertaining to the loins.] 

The name of the large nenre of the 

loins and leg. 
SctB-ROT'lc. [Gr. cxXripoi^ ddirt, 

hard.] A mCTnbrane of the eye. 
Se-ba'CEOUS. [L., sebum^ tallow.] Per- 
taining to fat; unctuous matter. 
Se-cre'tion. The act of secemhig; 

the act of producing fh>m the blood 

substances different ftom the blood it- 
self, as bile, saliva The matter se> 

creted, as mucus, bOe, ice 
Se-cre'to-rt. Perfuming the cOm 

of secretion. 
Se-cun'dus. Second. A term applied 

to certain muscles. 
Sem-i-cir'cu-lar. Having the form of 

a half circle. The name of a part of 

the ear. 
Sem-I-ten-di-HO'sus. [L sernt, half, 

and teHdOf a tendon.] The name of 

'a muscle. 
Sep'tdm. [L.] a membrane that di- 
vides two cavities from each either. 
Se'rous. Thin; watery. Pertaining lo 

serum. 
Se'rum. [L.] The tliin, tranapareiit 

part of blood. 
Ser-Ra'tus. [L. «erro, to saw.] A term 

applied to some muscles of the trunk. 
Sio'MOiD [Gr.] Resembling the Greek 

f , Sigma. 
Si-Li'ci-UBL A term apfrfied to one 

of the earths. 
Si'NUS. [L., a bay.] A cavity, the fah 

terior of which is more expanded than 

the entrance. 
SKEt'E-TON. [Gr. «r«eAAw, duWiy to 

dry.] The aggregate of the hard parts 

of the body ; the bones. 
So'di-um. The metallic base of aoda. 
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SPHINc'TER. [Gr. ei^iyy-j}, tpUngo^ to 
restrict.] A muscle that contracts or 
shuts an orifice. 

Spi'^NAL. Cord. A prolongation of the 
brain. 

Spi-na'lis. Relating to the spine. 

Spine. A thorn. The vertebral col- 
umn ; back-bone. 

Spi'nous. Belonginf ju> the spinal col- 
umn. 

Bfleen. The milt It is situated in 
the abdomen, and attached to the 
stomach. 

BPlen'ic. Relating to the spleen. 

8pl.e'ni-us. The name of a muscle of 
the neck. 

Sta'pes. The name of one of the 
small bones of the e^. 

Bter'num. The breQs^bone. The bone 
that forms the firont of the chest from 
the neck to the stomach. 

Btom'acu. The principal organ of the 
digestive apparatus. 

Btra'tum. [L. jtoriM, to stew.] A 
bed ; a layer. 

Bty'loid. [L. gt^UUf a pencil.] An 
epithet applied to processes that resem- 
ble a style, a pen. 

Bub-cla'vi-an. [L. suby under, and tHa- 
«it, a key.] Situated under the clavicle. 

BuB-Li'Mis. High in place. 

BtrB-UN'eDAL. [L. M&, under, and 
Imgnaf the tongue.] Situated under 
the tongne. 

SuB-MAX'iL-LA-RT. [L. tub, Under, and 
maxiOaj the jaw-bone.] Located un- 
der the jaw. 

BuLi'PUUR. A simple, mineral substance, 
of a yellow oolor, brittle, insoluble in 
water, but fusible by heat 

Bu-pe-ri-o'ris. a term applied to cer- 
tain BMiscles. 

Bu-pi-na'tor. [L.] a muscle that 
tnm* the pain of Uie hand upward. 

But'URE. [L. sue, to sew.] The seam or 
Joint that unites the bones of the skull. 

Stn-O'vi-a. [6r. ffvf, tOn^ with, and 
(oo¥, Aon, an egg.] The fluid secreted 
Into the cavities of johits for the pur- 
of lubricating theoi. 



Stn- o'vi-al. Pertaining to ^novia. 

Svs'TEM. An assei^tilage of organs, 
composed of the same tissues, and 
intended for the same fluictions. 

Sys-tem'ic. Belonging to the geneiml 
system. 

Sts'to-le. [Gr. awTcXXu), sQgMO, to 
contract.] The contraction of the heart 
and arteries for expelling the blood and 
carrying on the circulation. 

Tar'sal. Relating to the tarsus. . 

Tar'sus. [L.] The posterior poit of the 
fooL 

Ten'don. [Gr. rtifo), tehto, to stretch.] 
A Iiard, insensible cord, or bundle of 
fibres, by which a muscle la attached 
to a bone. 

Ten'di-na, -jr. Pertaining to a tendon. 

Tens'or. A muscle that extends a 
part. 

Ten-tac'u-la, -je. [L. tento, to seixe.] 
A filiform process or organ on the bodiee 
of various animals. 

Ten-to'ri-um. [L. tmdo, to stretch.J 
A process of the dura mater which lies 
between the cerebrum and cerebellum. 

Te'rbs. [L. teruy round.] An epithet 
given to many organs, the fibres of 
which are collected in small bundles. 

Tho'rax. [Gr.] That part of the skel- 
eton that composes the bones of the 
chesL The cavity of the chest. 

Tho-rac'ic. Relating to the chesL. 

Thy'roid. [Gr. dvptoit thunos, a 
shield.] Resembling a shield. A carti- 
lage of the larynx. 

TiB'i-A. [L., a flute.] The large bone 
of the leg. 

Tib-i-a'li8, Tib'i-al. Relating to the 
tibia. 

Tis'suE. The texture or oigaoizatioB 
of parts. 

TON'siL. [L.] A glandular body In the 
throat or fkuces. 

Tr A'CHE-A. [Gr. rpaxost traekiUt rough.] 
The windpipe. 

Tra'chb-al. Belonging to the trachea. 

TBANS-yBESE',TRANS-yBR.8A'i.is. Ly- 
ing in a croie direction. 
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TeAoPX'zi-I78 The name of a miutle, 
■o caltod IhMQ its form. 

Tbi'cbps. [L. tret, tbre«, and eaputf 
bead.] Three. A name given to mus- 
cles that have three attachments at one 
extremity. 

Tri-cus'pid. [L. ires, three, and etuptt, 
point.] The triangular valves in the 
right side of the heart. 

Tkoch'LE-a. [Gr. rpoxaXtn, trockalui, 
a pulley.] A pulley-tike cartilage, over 
which the tendon <j€ a muscle i3i the 
eye passes. 

TmocH-LZ-A'RiiL The name of a mus- 
cle of the eye. 

Trunk. The principal part of the body, 
to which the limbs are articulated. 

Tv'BER-CLR. [L. ttAety a bunch.] A 
small push, swelling, or tumor, on ani- 
mal bodies. 

Tu-BE»K>s'i-TT. The state of being 
knobbed or protuberant. 

Tm'PAH-uil. [L.] The middle ear. 

Ul'na. [L.] A bone of the forearm. 
Ul'nab, Ul-nA'BIs. Relating to the 

aina. 
U'ric [Gr. ov/Mw, nartm^ urine.] An 

acid contained hi urine, and In gouty 

concreticms. 
U-te'a. [L. km, a grape.] Reserablinf 

grapes. A thin membrane of the eye. 
U'TU-LA. A woSi body, suspended firom 

the palate, near the aperture of the 

BOStrBs, over the glottis. 

VAO'enrB Vi'kus. Xu mmo, a cow, 
vtnw, poison.] Pertahiing to cows; 
derived fh>m cowSi 

Valve. Any membrane, or doubling 
of any membrane, whidi prevents fluids 
Ihxn flowing back In the tossoIs and 
canate of tiie aaimal body. 

VAXt'vu-X«A, -Jl. Avahrew 



YAa'cu-LAR. [L. VMoiiaMi, a vessel] 

Pertaining to vessels; abounding in 

vessels. 
Vas'tus. [L.] Great, vast. Applied 

to some large muscles. 
Veins. Vessels that convey blood to 

the heart 
Ve'nous. Pertaining to veins. 
Ven'tri-cle. [L. venter, the stomach.] 

A small cavity o(^e animal body. 
Ven TRic'u-LAB. Relating to ventri- 
cles. 
VER-mc'v-LAR. [L. t)ersiteii/M«, a litUs 

WMm.] Resembling the BM^iojis of a 

worm. 
Verm-i-EORM'is. [L. ««nin«, a worn, 

and /orsM, form.] Havinf tlM form 

and shape of a worm. 
Vert'e-bra, m. [L. vtrto, to tura^ 

A Joint of the spiiial column. 
Vbrt'e-braIm Pertaining to the joints 

of the spinal column. 
Vbs'i-cle. [L. vefico, a bladder.] A 

little bkidder, or a pwtion of the cuticle 

sepamted tnm the cutis vera and filled 

withseruili. 
Vb^'ti-bulb. [L.] Aporclioraliottse. 

A cavity belonging to the ear. 
ViL'Li. [L.] Fine, small fibres. 
Vi'Rua. [L., poison.] Foul natter of 

an ulcer; poiaon. 
Vl'TAL. [L. vita, life.] FerCaiaiaf le 

Ufe. 
Vit'rb-OUS. [L. vitntai, glaaa.] Be- 

longing to glass. A humor of the eye^ 
Vo'LAB. [L. vsfa, the hollow of the 

hand or foot] Belonging to the palm 

of the band. 
Vo'ubr. [L., a ploughshare.] One of 

the bones <j€ the 



Zto-O-xat'i-cus. [6r. {;«y«€, vt§—t a 
yoke.] A term appiiad to 
ctoa of Um ftca» troBi Ihair 
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Abdohxii, 34 

Absoeftion, 181 

, VarietiM of,...! 183 

, Cutaneotti, 185 

Acetabulum, 38 

Acids, Aortic, 28 

, Benzoic, 528 

, Muriatic, 440 

, Nitric, 440 

, Oxalic, JW, 440 

, Sulphuric, 440 

AiE, Composition of tbe, .SS3 

, Influence of, on the Muscles,. . . .90 

, Ouality of the, 233,318 

,auantity inhaled, 222 

, auantity exhaled, 228 

, Impure Air, the Eflbcts of, 232 

Aib-Vesici.es, 213 

Albuhen 97 

Animal Heat, 253 

AORTA, * 159 

, Vahrea of the, 157 

Apparatus, 18 

Ajitsries, Stmctufeof the, 158 

, C?ut«neop8, 285 

, Pulmonary, 158 

i^TTlTODE, Efltets of, on Digestion,. 159 

._^ , EflTects of, on the Voice, 274 

■ — ; Effecu of, in Respiration ,945 

A17RICL.E8 of the Heart, 156 

ASPHYXIA, from Drowninf , 249 

-^ from Electricity,.. 250 

.^ , frcMn Hanging........ •••.250 

_ , fiom Carbonic Oas,.^..>.251 
AZOTE, •• 26 

B. 

S Necessity ci, 311 

— ^, Methods of,... 313 

— , Proper Time for, 316 

-, Influence of^ on the Sys> 
tern, 316 

.^Frequenqr of,.. 317 

309 

., IM 

», OoByorittoB of, IM 




FAOS. 

Blood, Colorof, 304 

, Onantityof, 171 

, Change of, 2S5 

, Impure, Efliscts of, SI05 

Bones, Anatomy of tho, 29 

, Physiology of the, 48 

, Hygiene of the, 53 

of the Head, 39 

ofthe Trunk, 34 

■ of the Upper Extremities,.... 39 

~— of the Lower Extremities,.... 42 

, Composition of, 29 

, Ossification of, 30 

, Union of iVactured, 68 

, Influence of Position on the,. .56 

BBAiir, 3S9 

, Functions of the, .....346 

, Efiects of Impure Blood on the, 360 

, Efibcu of inadequate Mental 

^ Exertion,.... V 361 

, Efibcts ct excessive Mental 
Exertion,. f 383 

, Directions for exercising the,. .36$ 

, Membranes of the, 33^ 

, Injuries ofthe, 377 

Bbohchia, 212 

Bronchitis, ....^ .^. 214 

Burns and Scalds, .....319 

BuRSJS Mucosa, 46 

€• 

CfCUM, 118 

Capillaries,.... 163 

Carbon, .46 

Carbonic Gas, where Ibimed, 9IM 

, EffiscU of, when 

inhaled, 930 

I I , Eflbcts of, on Com- 
bustion, 930 

, £flbctsof,on Bespl- 

ration,.. ...231 

Carpus, • 41 

Cartilage, 45 

of the Larynx, 369 

Caul, 193 

Cellular Tutus, ••••• 19 

€iaiEBBBXtLVMa^..«*«f*<* ••^•dSl 
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P40K. 

Cerebrum, 330 

Chest, 35 

■ Cumpression of the, 56 

, Influence of the Size of the,. .239 

Chilblains 331 

Chlorine 27 

Chyle, , 126 

Chyme, 126 

Circulatory Organs, Anatomy,. 154 
•- — Physiology of the.. 164 

Hygiene of the,.... 172 

Clavicle, 39 

Clotuino, Kind of, 301 

, AmouQt of, ...305 

, Cleanliness of, 308 

Coccyx, 38 

Colds, Treatment of, 248 

Colon, 119 

CONSUMPTION} how frequently pro- 
duced, 247 

Corns, Treatment of, 295 

Cuticle, Structure of the,, 282 

, Use of the, 293 

Cutis Vera, Structure of the,. . < . . ^283 

B. 

Definitions, General, 13 

Diaphragm 73, 215 

Digestive Organs, Anatomy nf the,113 
, Physiology of the,. .124 

, Hygiene of the,. ... 129 

, Influence of the 

Blind on the, 148 

■ .^ , Influence of Pure 

Ah" on the, 151 

, Influence of Posi- 
tion on the, 158 

Drinks, how taken, 145 

Drowned Persons, Treatment of,. 249 
Duodenum, ,.117 

E. ■ 

Ear, Bones of, 34, 415 

Epiglottis, 125, 270 

Exhalants, 192 

Exercise, how it should be taken,. . .91 

, fnfliienceof, on the Bones, 53 

, Influence of, on Muscles,. .85 

• — ; , Influence of, on the Cir- 
culation, ' 173 

Eye, 394 

'Expiration, how effected, 990 
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Pace, Bones of the, 34 

Fascia, , 66 

Tat, 67, US 

Femur, 4S 

Fibre, 18 

Fibrin, S7 

Fibula, % 43 

Filament, 18 

Flannel, Use of, 309 

Fluids, Use of, 17 

Follicle, iss 

Food, auantity of the, IS9 

, Quality of the, 134 

, Manner in which it is taken, ..14S 

, Condition of the system, 

when taken, 146 

Foot, Bones of the, 44 

Frozen Limbs, Treatment of, 3S0 

O. 

Gastric Juice, 19 

Gelatin, 27 

Glands, 10 

< , Gastric,. 116 

-—^ , Lachrymal, '. 4fl8 

, Lymphatic, 183 

, Mesenteric, £21 

, Oil, 9B8 

, Perspiratory, 990 

, Salivary, 114 

GI<0TTI8,... 971 

H. 

Hair, 399 

Heart, 154 

, Auridesof the, 156 

, Ventricles of the, 156 

Heat, Animal, 859 

, Hygiene of, S61 

Hbarino, Anatomy of the Organs of, 414 
, Physiolofy of the Organs 

of, 49D 

, Hygiene of the Organs of,. 4S9 

Humerus, 39 

Hemorrhage, Means of arre8tinf,..175 
Hydrogen,. 96 

I. 

Ileum,. ..lis 

Intestines, 117 

IziNOKiirATVM, 37 
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WAOU* 

IifsraiATiON, how «Aeied,. 919 

IKON, r»....9S 

Jejunum, 118 

JoufTS, Structure of the, ....45 

LACTBAL8,% ^ 190,181 

Laminjb, * ....17 

LarTNX, 968 

Labtmoitis, ...-976 

Ligaments, 93,47 

,Uie of, 50 

,Cspeuiary. ........40 

LlOHT, iBflaeiice on the Bkln, 318 

Limb, 95 

Litem, 192 

LuNos, .900 

Ltmph,... 30 

Lymphatics, Anatomy <rfUie, 181 

, Pbysiolocf of the,. ... 183 

-, Hygiene of the,... ...188 

— .— — Oataneons, •••.987 

M. 

Magnesia,. 95 

UARitow, Uies of, 94 

MSDIASTINE, 911 

Medulla Oblongata, 333 

Membrane,. 19 

, Adipose,. 90 

m — , Cellular, 19 

—, Dermoid, 99,989 

, Mucous, .ftl 

,Musculary 94 

. ^, Serous,... 91 

Mksentebt,. 190 

Metacarpus,. 41 

Mouth, Structure of, 113 

Mucus,. 98 

Muscles, Anatomy of,. 64 

-, Physiology ef, 76 

^» Hygiene of, 85 

, Compression of, 93, 976 

^ Exhaustion of, 87, 101 

-, Eflbcts of Pure Blood on,. .89 

., Ellbcts of Pure Air on the,.90 

Effects of Light on the,. . . .90 

laiueMe of the Mind OB,. .08 

Influence of PositioBOB,..96 

39 



»A«a. 
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S Bespirtory, 9ie 
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Nerves, Cranial, .^•••^•.a5)389 

9 ^"••^B^^^W^^^^^WS tt B tf B B ♦B ^9 ^B B B B • SJ^^^^W 

, Sespifatory, 340,359 

iSpteal, 4. •••Ml, 351 

» SympatheCie, .343, 366 

Nervous System, Anatomy ef,. . . .317 

, Physiology er,..346 

, Hygieito of, 358 

Nitrogen, 98 

Nose, Structure, 389 

tfURSES, Directions for,. 433 

Nutrition,. 909 

, Hygiene of; ••JHS 

o. 

(BSOPHAOUS, ..lit 

Oil-Glands, Structure of the, 988 

' , Useofthe, 997 

Omentum,. 191 

Organ, • 19 

Organic and Inorganic Bodies, 

Diffiurence lietween, ..M 

Oripice, Cardiac, 118 

, Pyloric,. 118 

Osmazomc,. .....JM 

Oxygen,. .98 

, Quantity at each laspiiB- 

P. 

Papilla,. .984 

Pancreas, *. 199 

Parotid Oland, , 114 

Patella,. 49 

Pericardium, 155 

Perichondrium,. .81 

Pericranium, .31 

Periosteum, ..31 

Pelvis, Bones ef the, .S7 

Perspiratory Apparatus,. 990 

^..^ ...,^_i_ Use of,.. .998 

Phalanges, 42, 45 

Pharynx, 115 

Phosphorus, .'....98 

Pleura,... Sli 
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Senses,... <378 
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, Hygiene of the, ...301 
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KB¥ TO ANATOMICAL OtJTLUqi 9LATSB. 



OI TO ANATOMICAL OUTLINE PLATES. 



BUOOESnONS TO TEACHKtS. 

In otflxig these pHttes, we would suggest, that the pupil oareftilly examine 
the illustratiiig cuts interspersed with the text, In connection with the' 
lesson to be recited. The similarity between these and the plates will 
enable the pupil to recite, and the teacher to conduct his recitation, from 
the latter. 

Let a puptt show the situation of an organ, or part, on an anatomical 
outline plate, and also gire its structure ; while other members of the- class 
note aU omissions and misstatements. Another pupil may give the use of 
that organ, and if necessary, others may give an extended explanation. 
The third may explain the laws on which the health of the part depends, 
whfle other members of the class supply what has been omitted. After 
thus presenting the subject in the fonn of topies, questions may be pro* 
posed promiscuous, frtim each paragraph, and where examples occur ill 
the text, let other iaialogous ones be given. 

If the physiology and hygiene of a given subject hare not been studied, 
eonilne the recitation to iiiose parts only on which the pupil is prepared. 
When practicable, the three departments should be united; but this cAH ' 
only be done when the chapter on the hygiene has been learned, while 
the physiology can be united with the anatomy, in all ehapten upon 
physiology. 

HLATK I. 

A FEONT TIBtr OF THB WCKLBTOlf. 

Boim ffihi WMd. 7> Thesphenoidbone. 8, The frotttal boM. 10, The 
parietal bone. 11, The os tinffuit. 12, The tiqiMriov maxillary bone, 
(upper Jaw.) 18, The nasal bone. 14> Theethnaoid bone. l/(, The malar 
bom, (cheek-bone.) 16, The vomer. 17, The inferior maxQlary bone, 
(th« lower jaw.) a. Its body. \ Its ramus, or branch. 18, The teeth. 

^mm</fih$Trmk. 1,1, The spinal column. S, The sternum. 8,8, The 
ribs. 4, The sacrvm. 5, The innominatum. 

BofMt nfiki Upper ExtremiHes, 19, The clavicle, (eellar-bono ) 90, The 
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■capula, (slioulder-blade.) 21, The humerus. 22, The ulna. 23, The 
radius. 24, 25, 26, 27, 28, 29, 30, 31, The bones of the carpus, (wrist) 

82, 32, 32, The fiye bones of the metacarpus, (the palm of the hand.) 

83, 33, 33, The first range of finger-bones. 34, 34, The second range of 
finger-bones. 35, 35, 35, The third range of finger-bones. 

Bone9 of the lower Extremities. 36, The femur, (thigh-bone.) 37, The 
patella, (knee-pan.) 38, The tibia, (shin-bone.) ^, The fibula. 40, 40, 
40, The bones of the tarsus, (instep.) 41, 41, The bones of the metataisns, 
(midaie of the foot.) 42, 42, The bones of the toes. 

Abtioxtlations. (Left side of the plate.) 

Ltgatnente of the Tnmk. 1, 1, The common spinal ligament. 2, 2, The 
fnteirertebral ligament, (cartilage between the vertebrse.) 9, 10, 11, 12, Ar- 
ticulations of the ribs with the spinal column. 13, 13, 14, 15, 16, Liga- 
ments that connect the cartilages of the ribs with the sternum. 

JJffoments of the Upper ExtremiOet. 25 f The ligament that connects 
the clavicle and sternum. 27, The ligament that coim^ects the upper rib 
and clayicle. 28, 29, 30, ligaments that connect the claTicle and scapula. 
31, 32, 33, 34, Ligaments of the shoulder-joint. 85, 85, 86, ligaments of 
the elbow-joint. 37, 88, 89, 40, Ligaments of the wrist. 41, 42, 43, 44, 
ligaments of the fingers. 

Ligaments of the Lower Extremiiiet. 49, 49, Ligaments of the hip-joint 
60, 50, ligaments of the patella. 51, 52, 53, 54, 65^ Ligaments of the 
knee-joint X, A large bursa mucosa. 57, The ligament of the tibia and 
fibula. 58, 58, The interoraeous ligament. 59, 59, ligaments of the an- 
kle-joint 60, 61, 62, ligaments of the metatarsus. 63, 64, ligaments of 
the toes. 

A, The bradiial artery. B, The brachial vein. C, The radial artery. 
D, The femoral artery. E, The femoral Tein. F, G, The anterior tibial 
artery. 

PLATE n. 

A BACK VIEW OF THE SKELETON. 

Bones of the Head. 5, The occipital bone. 6, The parietal bon«. 7, The 
temporal bone. 8, The frontal bone. 9, The sphenoid bone. 15, The 
malar bone. 16, The nasal bone. 17, The superior maxilla^ bone, (upper 
jaw.) 18, The inferior maxillary bone, (lower jaw.) 19, The teeth. 

Bones of the Trunk, 1, 1, The spinal column. 2, Thi6 sacmm. 9, The 
coccyx. 20, The innominatum. 4, 4, The ribs. 

.Bones of the Upper Extremities, 21, The claricle, (collar-bone.) 32, The 
scapula, (shoulder-blade.) 23, The humerus. 24. The ulna. 25, The 
radius. 26, 27, 28, 29, 80, 81, 32, The bones of the carpus, (wrist.) 
83, 83, 88, The bones of the metacarpus, (palm of the hand.) 34, 34, 84, 
S^*o?^"^^® of finger-bones. 35, 35, The second range of finger-bone^ 
<»» 86, 36, The third range of finger-bones. 
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Bonm qf the Lower Bxtremitit*. 87, The t&asaXf (thigh-bone.) 88, Th« 
patella, (knee-pan.) 39, The tibia, (shin-bone.) 40, The fibula. 41, 42» 
43, 44, 45, The bones of the tarsus, (instep.) 46, 46, The bones of th« 
metataisus, (middle of the foot.) 47, 47, Bonet of the toes. 

Articulations. (Left side of the plate.) 

XAgammts of the Trunk. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, ligaments of the 
spinal column. 14, 14, 15, 15, Ligaments that connect the ribs and spinal 
column. 11, 11, 21, 22, 23, 24, 25, 26, Ligaments that connect the sacrum 
and innominatum. 

Ligaments of the Upper Extremities, 27, 28, Ligaments that connect the 
clayicle and scapula. 29, The capsular ligament of the shoulder-joint. 
80, 30, Ligaments of the elbow. 31, 32, 33, 34, Ligaments of the carpus, 
(wrist.) 

Ligaments of the Lower Extremities. 9, Tendon of the gluteus muscle. 
35, The capsular ligament of the hip-joint. 36, 36, Ligaments of the knee- 
joint. 37, The ligament that connects the tibia and fibula 38, The vor 
terosseous ligament. 39, 40, Ligaments of the ankle-joint 



« PLATE m. 

A FRONT VIEW OF THE MUSCLES. 

Muscles of the Head and Nech, 7, The stemo-mastoideus muscle. 
8, The stemo-hyoideus muscle. 9, The omo-hyoideus muscle. 10,- The 
trapezius muscle. 11, The orbicularis oeuli muscle. 12, The^ frontal 
muscl&. 14, The orbicularis oris muscle. 15, The elerator muscle of the 
nostrils. 16, The zygomatic muscle. 17, The depressor of the lower lip. 
18, The depressor angilli oris muscle. 19, The triangular muscle of the 
nose. 20, 21, The aural muscles. 22, The masseter musele. 

Mtudes of the Trunk. 2, 3, The external oblique muscles. 

Muscles qf the Tapper Extremities, 1, The grand pectoral mnsde. 
3, 4, The serratus muscle. 23, The deltoid muscle. 24, The bieeps 
brachialis muscle. 25, The coraco-brachialis muscle. 26, The anterior 
brachial muscle. 27, The triceps brachialis muscle. 28, The long sq« 
pinator muscle. 29, The external radial muscle. 80, The pronator teres 
muscle. 31, The anterior radial muscle. 32, The palmaris broTis muscle. 
83, The anterior ulnar muscle. 35, The palmar muscle. 36, The abductor 
muscle of the thumb. 37, The adductor muscle of the . thumb. 38, 38, 
Small flexor muscles of the thumb. 40, The abductor muscle of the little 
finger. 41, 41, The lumbricales muscles. 61, 61, The bifixrcation of the 
tendons of the superficial flexor muscle, in the fingers. 

Muscles qf the Lower Extremities. 42, The fascia lata muscle. 43, The 
sartorius muscle. 44, The rectus femoris muscle. 45, The vastus ext^nus 
muscle. 46, The vastus intemus muscle. 47, The internal straigh^t muscle. 
48, The pectineus muscle. 49, The adductor muscle. 50, The psoas 
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mutole. A, TIm tfUalli mtloiiB miiBole. 52, The long eztenfor mnscle 
•f the gfest toe. 58, The \<mg extensor musele of the toecu M, The 
•ntarierperoneelnnsele. 86, The kmg lateral peroneal nraeele. 56,1^, The 
gaatrocneniii n weel ee. M, The long flexor muscle of the great toe. 
Sid, The short extensor muscles of the toes. 60, The abductor mnade of 
the great toe. 

Hhb flguMS and letters on^ the left side of the plate, ^dicate t3i« porition 
^hnpoftaiit tumm, that coyer the muscles and enclose the tendons. 



PLATE IV. 

A BACK VIEW OF THE MUSCLES. 

JAiteiBi of the Head and Neck, 4, The stemo-mastoidens musde. 
f, The eomplexus muscle. 6, The mjlo-hyoideus muscle. 7» 8, The o»> 
eipito-ftontalis musde. 9, The masseter muscle. 10, 11, 12, The anterior, 
middle, and posterior aural muscles. 13, The temporal muscle. 

Muaeln of the Tnmk, 1, 1, The trai>eziu8 muscle. 2, The latissimus d<nii 
musele. 8, The rhomboideus muscle. 4, The external oblique muscle. 

Mmdee of the Upper ExtremHtieB. 6, The deltoid muscle. 6, 7, The 
infra-spinatus muscle. 9, The triceps extensor muscle. 10, The internal 
brachial muscle. 11, The long supinator musde. 12, The external radi- 
al muscle. 13, The second external radial musde. 14, The anconeus 
muscle. 15, 16, The extensor digitorum communte musde. 17> The ex- 
tensor carpi ulaaris musde. 18, The flexor carpi ulnaris. 19, 20, The 
extensor ossis metaearpi poUids muscles. 21, An extensor musde of the 
thumb. 22, 28, Intecossii mittdes. 

ihieeiet of ^ Lower Extremitiee. 29, The gluteus maximus musdsu 
80, The gluteus medius musde. 81, The biceps flexor onms musdei 
82, The semi*tendinosus musde. 83, The semi-meml»anosis musde. 
34, The gracilis musde. Z$, The adductor musde. 80, The Tastus ex- 
tooMis musde. 87» The sartorius musde. 88» 89, Tlie gastrocnemii 
musdes. 40, The long peroneal musde. 41, The external peroneal mus- 
de* 42, The.long flexor musde of the great toe. 48, The long extensor 
musde of the toes. 44, Hie short extensor musde of tiie toes. 47> The 
short flexor mnsde of the toes. 

The flgures and letters on the left side of the plate, indioate the pbsitioB 
of membranous fiuscin iddeh Mvelop the musdes and tendons. 

PLATE V. 
ORGANS OF THE THORAX AND ABDOMEN. 

wf«' ^Jf^* ^'^^-^^P*. (ASidcTiew.) 1, The upper Up. 2, The 
WdpSL r /TV*''* *' The lower jaw. 5, The tongue. 6. The 
'^rd palate, Croof of the mouth.) 7, The parotid gland. 8, The suV 
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Ung^ gland. T, The Itrjiiz. 10, The pharyia. 11, The cMophiigus 
12^ The upper portion of the iphial oolnmn. 0, The sirfntl eoid. 

TJ^e Chett and its Organ», 9, 9, The traehee. B, The right tvrielt 
of the heart. L, The left auricle. 18, The left yentricle of the heart. 
1^ The ri^t vestriele. 15, Tlie aorta. 16, The pulmonary^ artery. 
17» The vena cava descendens. 18, The right subclayian Tein. 19, The 
left Bobclavian Te^. 20, The right jngular ydn. 21, The left Jugular 
Tein. 22, The right oarotid artery. 23, The left carotid artery. 24, 25, 
26, The upper, middle, and lower lobes of the right lung. 27, 28, The 
upi>CT and lower lobes of the left lung. 29, 29, 29, The diaphragm. 
P, P, P, P, The pleura, that lines the cavity of the chest. S, S, The clavi- 
cles. O, O, O, Q, The ribs. H, M, M, M, Muscles of the chest. ^, The 
thoracic duct, opening into tike left subclayian vein. 

The Abdomen and its Orp€ms. 30, The stomach. 31, 32, The right and 
left lobe of the liy^. F, The fissure that separates the two lobes. 33, The 
gall bladder. 34, 34, The duodenum. 35, The ascending colon. 86, The 
transverse colon. 87, The descending colon. 88, 88, 38, 38, The small 
intestine. 39, 39, The walls of the abdominal cavity turned down. 41, 
The spleen. 

Fig. 2. I%e Bekaion qf the Laeteala and TMmete Duet. 1, 1, A section 
of the smaU mtestine. 2, 2, 2, 2, 2, 2, 2, 2, Mesenteric glands, through 
which the lacteals firom the intestine pass. 3, Several lacteal vessels 
eiitering the enlarged portion and commencement of the thoracic duct. 
5, 5, 5, The thoracic duct. 6, The thoracic duct opening into the left sub- 
clavian vein. 7, (See 40, Fig. 1.) 8, The right subclavian vein.^ 9, The 
vena cava desoendens. 10, 11, 11, The aorta; 12, The carotid arteries. 
13, 13, The jugular veins. 14, The vena asagos. 15, 15, The spinal col 
umn. 16, The diaphragm. 

Fig. 3. T?te Relation of the LarynXt Trachea, Brwichia, and Air-etUt, 

1, 1, 1,' An outline of the right lung. 2, 2, 2, An outiine of the left lung 
8, The larynx. 4, The trachea. 5, The right bronchia. 6, The left bron- 
chia. 7, 7> 7) 7, Divisions of the right bronc^iia. 8, 8, 8, 8, Divisions of the 
left bronchia. 9, 9, 9, 9, 9, 9, Air-cells. 

Fig. 4. An ideal View qf a lateral and vertical SeeHon of the Larynx, 
1, 1, The superior vocal cords, (ligaments.) 2, 2, The inferior vooal cords. 
3, 3, The glottis. 4, 4, The ventricles of the larjmz. 

PIATE VI. 

HEART, AETERIES, AND VEINS. 

Fig. 1. The Heart and large Arteriet. 1, The right auricle of the heart. 

2, The right ventricle of the heart. 8, The left auricle. 4, The left ven- 
tricle. 5, The pulmonary artery. 6, The aorta. 7, 7> The descending 
aorta. 8, The artoria innominata. 9, The left carotid artery. 10, The left 
■ididaviaA artery. 56, The right subclavian artery. 
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ArUHrn ff the Neck and Bead 16, The right carotid artery. 16, Tbe 
left eaiotid artery. 17, The right temporal artery. 60, The right £uial 
artery. 64, The left temporal artery. 

AfUnm rf the Upper Extretmiies, 11, 11, The left braehUa artery. 
12, The left radial artery. 13, 13, The right braclual artery. 14, The 
right radial artery. 61, The right ulnar artery. 

ArttHm^tkeLomrBkremiiiei. 18, The left iliac artery. 19, The right 
Qiae artery. 20i» The left femoral artery. 21, The right femoral artery. 
22, The peroneal artery. 23» The left anterior tibial artery. 24, The maa- 
eolar artery. 26, 26, The right and left arteria profunda. 26, The right 
anterior tilaal artery. 27, The right peroneal artery. 

The Veim if the Neck and Head. 28, The vena cava desoendeaa. 
29, The left sabclayian yein. 30, The right subdavian yein. 31, The 
right jugular yein. 32, The left jugular rein. 63, The right tempoial 
▼ein. 6S^ The left temporal yein. 49, The right feuiial vein. 

Veku of the Ufper Extremities, 33, The left brachial yein. 34, The left 
radial yein. 36^ The right brachial yein. 36, The right radial yein. 
61, The right ulnar yein. 

Veine of the Lower BxtremUiee, 37, The yena caya ascendens. 38^ The 
left iliac yein. 39, The right iliac yein. 40, The left femoral ymn. 41, The 
right femoral yein. 42, The left anterior tibial yein. 43, The left per- 
oneal yein. 44, The right anterior tibial yein. 46, The right peroneal 
yein. 46, 46, T'he profunda yeins. 47, The muscular yeina. 48, 48, 48, 
48, 48, 48, Intercostal arteries and yeins. 

Fig. 2. The Relation of the Cavities of the Heart to the large Blood-vessels. 
1, The yena caya descendens. 2, The yena caya ascendens. 3, The right 
auricle of the heart. 4, The opening between the right auricle and right 
yentricle. 5, The right ventricle. 6, The tricuspid yalyes. 7, The pul- 
monary artery. 8, 8, The branches of the pulmonary artery that pass to 
the right and left lung. 9,' The semilunar yalyes of the pulmonary artery. 
10, The left pulmonary yeins. 11, The right pulmonary yeins. 12, The 
left auricle. 13, The opening between the left auricle and left yentricle. 
14, The left yentricle. 15, The mitral valves. 16, 16, The aorta. 17, The 
semilunar valves of the aorta. 18, The septum between the right and left 
yentricle. 

Fig. 3. An ideal View of the Heart, Arteries, and Vems. A, The right 
auricle. B, The right ventricle. C, The tricuspid valves. D, The open- 
ing between the right auricle and right ventricle. E, The left auricle. 
F, The left yentricle. O, The mitral valves. H, The opening between 
the left auricle and left ventricle. I, The septum between the right and 
left ventricle. K, The pulmonary artery. L, The semilunar valves of the 
pulmonary artery. M, M, The right pulmonary artery. N, N, The left 
pulmonary artery. O, O, O, O, O, O, The capillary vessels of the lungs. 
P, P, P, The right pulmonary vein. Q, Q, The Left pulmonary vein. 
il, R, The aorta. S, The semilunar valves of the aorta. T, T, A branch 
\\ of the aorta to the upper extremities. U, U, U, XJ, A branch to the lower 

extremities. V, V, V. V, V. V, The capillary vesseUi at the extremis 
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of tke bnmohes of tkt aorta. W, W« TIm AtfceadSng yttoa. .oava. 
X, X, X, The aseending yena cava. 

In Figs. 1, 2> 8, the eovrae of the Uood through the ekreulatorj vonris 
is in^oated )^ wnmu, 

PLATE Vn. 

« 

THE PULMONABT CIRCULATION. 

Fig. 1. 1, The right auiicle of the he^rt 2, The left auricle. 8, The 
right yentricle of the heart. 4, The left ventricle. 6, The pulmonary 
artery. 6,. The hranch of the pulmonary artery to the left lung. 7, The 
biaach^ the pulmonary artery to the right lung. 8, 8, 8, 8, 8> 8, 8, 8, 8^ %, 
Branches of the pulmonary artery in the right and left lung. 9, 9> 9> 9, 9, 9, 
Air-oells. 10, 10, 10, 10, 10, 10, 10, Small pulmonary Teina in the right 
and left lung. 11, The left pulmonary vein. 12, 12, The right pulmonary 
Toin. 

Fig. 2. AnidealView of the Ptdmtmairy CiveuiaHoH, ;, 1« The right 
lung. 2,2, Tl^ left lung. 3, The trachea. 4,4*4, 4,4^ The right bronchia. 
^ 5, ^, 6, 6, The left hronohia. 6, 6, 6, 6, 6, 6, Air-cells, with arteries and* 
Teins passing around them. 7> The right auricle of the heart. 8, The 
right Tontpcle of the heart. 9, The tricnsj^d valyes. 10* The pulmonary 
mctery. 11^ 11, 11, 11, The right puhnonary artery. 12, 12, 12, 12, 12, The 
left pulmonary artery. 13, 13, ^3, 13, The right pulmonary vein. 
14, 14, 14, 14, The left pulmonary yein. 15, The left auricle. 16, The 
left yentricle. 17, The mitral valves. 18, The septum between the right 
and left ventricles. 

Fig. 8. An ideai View of the CapiUariea. 1, 1, A' branch of the pul- 
monary artery. 2, 2, A bcanch of the pulmonary vein. 3, 3, Capillary 
yessels between the artery and vein. 

Fig. 4. An ideal Vievx of the BdaHone of the Bronchia, Atr-cella, Pul' 
monary Arteries, and Veine. 1, A bronc^iial tube. 2, 2, 2, Air-cells. 
3, A branch of the pulmonary artery. 4, A branch of the p\ilmonary vein. 



MiATE THL 

THE CESIEBBUM, CEREBELLUM, SPINAL CORD, AND 

Ni;RyES. 

I, The eerebrum. 8, The eerebdluBa. 8, 8, The spimd cord. 4, The 
braehlal pleKUs of nerves. 5, The lumbar plexus of nerves. 6, The sa- 
cral plexus of nerves. 7, The £seial necve. 8, 17, Tht radial nerve. 
9, 9, 16, The ulnar nerve. 10, The median nerve. O, The oireiimflex 
nerve of the shoulder. 

II, tl. The great seistie narve. 12, The extonal poi^taal, or^teBoaeal 
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U^ IS, The potterior tibUl nenre. U» The external tibial nerre 
15, The muscular branch of the external peroneal nerre. 18, The muscK 
fair branch of the adatic nerre. P, Q, The posterior ti'oial nenre. 

The letters and other figures indicate minor nervous filaments dis 
tribated to the Tarious muscles and the skin. 



PLATE IX. 

THB SKIN. 

Fig. 1. Apenpirattfiy Tube and Gland. 1, 1, The contorted portion of 
the tube that forms the gland. 2, 2, Two branches which unite to foim 
the main duct of the gland. 3, 3, The penpiratory tube. 4, The outide. 
6, Its colored portion. 6, The cutis vera, (true skin.) 7, 7, Fat yesicles, 
in which the gland is imbedded. 

Fig. 2. A Papilla of the Skin, I, I, Two papille, fbrmed of an iterj 

Tein, and nerre. 2, 2, 2, 2, Nerves fbrming a loop in the papille. 3, 3, Ar> 

teries of the papills. 4, 4, Veins of the papilln. 6, 6, A net-work of 

* arteries, reins, and nerves. 6, 6, Nerves of the skin. 8, 8, Arteries of 

the skin. 7» 7» Veins of the skin. 

Fig. 3. A Hair, and its OO-Qlands, 1, 1, The hair. 2, 2, The sheaa 
of the hair. 3, Oil-glands that surround the bulb of the hair, the duets of 
which open into the sheath of the hair, (2, 2.) 

Fig. 4. A Section of the Skin. 1, 1, The cutide. 2, 2, Its oolored por- 
tion. 3, 3, The papiUarj lajer. 4, 4, A net-work of arteries, veins, and 
nerves, upon the upper surface of the cutis vera. 6, 6, 5, 5, The cntii 
vera, (true skin.) 6, 6, 6, Hairs that originate in the cutis vera. 7, 7, 7, Oil- 
glands, the ducts of which connect with the sheath of the hair. 8, 8, 8 8, 
8, 8, 8, 8, Perspiratory glands and their ducts. 9, 9, 9, 9, 9, Nerves of the 
skin. 10, 10, 10, 10, 10, Arteries of the skin. 11, 11, 11, 11, 11, Veins of 
the skin. 12, 12, 12, 12, Papillse, or ridges of the ridn. 



PLATE X. 

AN ANTEBO-POSTEEIOB SECTION OF THE ETE. 

Fig. 1. 1, 1, The sclerotic coat. 2, 2, The cornea. 3, 8, The ohordd 
coat. 4, 4, The retina. 5, 5, The iris. 6, 6, The posterior chamber of 
the eye that contains the aqueous humor. 7» 7» The anterior chamber. 
8, 8, The pupil. 9, The crystalline humor. 10, 10, The vitreous humor. 
11, The optic nerve. 12, A representation of a pen. 13, An inverted 
Image of the pen (12) on the retina. 14, 14, A canal surrounding the 
«TrtaHine humor. 16, 15, The bevelled junction of the cornea and sde- 
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rotic coats. A, a perpendicular ray of light from the pen. B, B, oblique 
rays, that are refracted in passing through the humors of the eye. 

Fig. 2. A View of the External^ Middle, and Internal Ear. 1, 1, The ex- 
ternal ear. 2, The meatus auditorius extemus, (the tube that connects 
'with the middle ear.) 3, The membrana tympani, (drum of the ear.) 
8, 8, The tympanum, (middle ear.) 4, The malleus 5, The incus. 
6, The orbicularis. 7f The stapes, (stirrup-bone,) that connects with the 
vestibule of the internal ear. 9, 9, (4, 5, 6, 7, The small bones of the mid- 
dle ear,) 10, 11, 12, The semicircular canals. 13, 13, The cochlea. 
14, The auditory nerve. 15, The division of the auditory nerve to the 
eemicircular canals. 16, The division to the cochlea. 17, 17> The 
Eustachian tube. 18, The chorda tympani nerve. 19, T'he seventh pair 
(facial) nerve. 20, The styloid process of the temporal bone. 21, 21, 
21, 21, 21, The petrous or hard portion of the temporal bone, in which 
the parts of the middle and internal ear are situated. 



